o 

o_ 

7Q 


H 


THE 


Commercial  Arithmetic 


A   PRACTICAL  TEXT-BOOK 


FOR   USE    IN    BUSINESS   COLLEGES. 


SIXTEENTH   EDITION 


TJHT 


BALTIMORE,  MD. 
SADLER  PUBLISHING   COMPANY 

10  AND  12  N.  Charles  Street 
1890 


> 


ALL  RIGHTS  RESERVED. 
Infringements  will  be  prosecuted  to  the  full  extent  of  the  ] 


Entered,  according  to  Act  of  Congress,  in  the  year  1886,  by 

WARREN    H.    SADLER, 
in  the  Office  of  the  Librarian  of  Congreas.  at  WaBhington. 


1^2. 


ELECTROTYPED  BY  PRINTED  BY 

SMITH  &  MCDOUGAL,  N.  T.  FERGUSON  BROS.  &  CO. 


.1        CLI^^ 


PREFACE. 

' '^\'Q    hf^N  9^9,/, 

IN  the  preparation  of  this  volume,  the  antTiors  im^  sought  to 
furnish  an  arithmetic  of  convenient  size,  and  embracing  the 
whole  field  of  modern  business  practice  to  the  exclusion  of  every 
useless  theor}^  or  obsolete  subject. 

At  the  very  beginning,  they  have  demonstrated  the  law  of  in- 
crease and  decrease  of  numbers,  exhibited  the  application  of  this 
general  law  to  all  classes  of  problems  as  they  are  successively 
reached,  and  thus  released  pupils  from  their  former  bondage  to 
arbitrary  rules,  adapted  only  to  a  specific  class  of  problems. 

Brief  and  clear  in  its  definitions  and  explanations,  simple  and 
labor-saving  in  its  methods  of  solution,  strictly  utilitarian  in  its 
large  collection  of  problems,  it  will  be  found  a  reliable  exponent  of 
the  best  modern  thought  upon  the  subjects  which  it  treats. 

By  its  exclusion  of  non-essentials,  it  is  enabled  to  be  unusually 
complete  in  every  essential  of  written  arithmetic,  containing  an 
ample  supply  of  just  the  class  of  problems  which  our  boys  and 
girls  will  be  required  to  solve,  and  of  the  simple,  business  methods 
of  solution  which  they  will  find  it  convenient  to  practice,  when 
they  become  men  and  women. 

This  arithmetic  will  be  published  in  two  editions,  differing 
materially  from  each  other  in  contents  :  one  intended  for  Business 
Colleges,  and  the  other  specially  adapted  for  use  in  other  schools. 
Both  editions  are  confidently  submitted  to  teachers  and  school 
officers  as  meeting  every  reasonable  requirement  of  the  classes  of 
schools  for  which  they  are  intended. 

The  Authors. 
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TO   TEACHERS. 


TO  secure  an  intelligent  solution  of  arithmetical  problems, 
pupils  should  be  thoroughly  conversant  with  the  generaliza- 
tions of  39,  58,  59,  60,  61,  and  62,  relating  to  integers;  of 
138,  139,  130,  and  133,  relating  to  common  and  decimal  frac- 
tions ;  and  of  388,  relating  to  percentage  and  its  various  applica- 
tions. 

Pupils  should  be  required  to  show  the  application  of  the  general 
law  of  increase  and  decrease  of  numbers  to  particular  problems  as 
they  are  successively  solved,  until  they  have  mastered  its  principles. 

Rules  and  arbitrary  processes  of  solution  are  soon  forgotten ; 
but  the  constant  iteration  and  reiteration  of  a  few  general  princi- 
ples, simple  in  character,  are  likely  to  leave  a  permanent  impres- 
sion upon  the  most  backward  pupils.  It  is  by  thus  generalizing 
that  Business  Colleges  have  attained  their  wide  popularity  and  suc- 
cess ;  and  the  same  methods  are  as  practicable  in  our  common 
schools. 

Every  new  topic  should  be  introduced  with  suitable  oral  exer- 
cises relating  thereto ;  but  the  only  suitaUe  oral  exercises  are 
inductive,  which  require  no  previous  study  by  the  pupil.  For  this 
reason,  oral  exercises  have  been  omitted,  and  the  space  thus  saved 
has  been  utilized  with  additional  written  problems.  If  the  teacher 
cannot  originate  these  exercises,  he  should  provide  himself  with  a 
desk  copy  of  Sadler's  Inductive  Arithmetic,  or  one  of  the 
many  other  arithmetics  which  excel  in  this  respect. 
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ARITHMET1CC;;= 


I,  Arithmetic  treats  of  numbers,  and  teaches  how  they  may  bf 
Variously  applied  to  produce  required  results. 

3.  A  Number  is  an  expression  of  a  quantity  by  means  of  charao- 
ters  or  figures. 

3.  The  Unit  of  a  number  is  one  of  the  things  which  it  expresses. 
Thus,  one  gallon  is  the  unit  of  nine  gallons,  one  acre  of  seventy  acres, 

4.  A  Concrete  Number  names  the  kind  of  units  which  it  repre- 
sents ;  as  five  gallons,  three  pounds,  six  hoohs. 

5.  An  Abstract  Number  is  one  whose  unit  is  not  named. 
Remark.— In  business  practice,  there  are  no  abstract  numbers  ;  but  concrete 

numbers  are  frequently  considered  abstractly  as  denoting  times  (number  of  repe* 
titions  of)  some  other  number. 

6.  Like  Numbers  are  those  which  express  the  same  kind  of  units  ; 
as  two  acres  and  ten  acres,  five  loohs  and  nine  hooTcs. 

7.  Unlike  Numbers  are  those  which  express  different  kinds  of 
units  ;  as  three  feet  and  five  liours,  two  miles  and  four  gallons. 

8.  An  Integer  or  Integral  Number  is  one  which  is  composed 
exclusively  of  whole  units. 

9.  An  Example  is  a  proposition  containing  certain  given  con- 
ditions, previously  explained,  from  which  can  be  derived  one  or  more 
conclusions  or  answers,  which  are  not  given. 

10.  A  Solution  is  a  process  for  obtaining  a  required  answer. 

II.  A  Rule  is  a  description  of  the  successive  steps  of  a  solution. 

NUMERATION    AND    NOTATION. 

13.  Numeration  is  the  art  of  reading  numbers  when  expressed  by 
figures. 

13.   Notation  is  the  art  of  writing  numbers. 
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NUMERATIOy     AND     NOTATION, 


Keh. — The  method  of  expressing  numbers  by  figures  is  called  Arabic  Nota- 
tion; and  by  letters,  Roman  Notation. 

14.   The  Arabic  method  embraces  the  following  ten  figures  : 

0      ^     2     3     4     5      6      7     8      (j 

Kaught,     One,        Two,     Three,      Four,      Five,        Six,       Seven,      Eight,     Nine. 

Each  of  the  above  figures,  when  standing  alone,  represents  the 
number  written  under  it.  Consequently,  nine  is  the  greatest  number 
that  can  be  expressed  by  one  figure,  and  numbers  greater  than  nine 
are  expressed  by  the  artifice  of  increasing  the  local  value  of  each  figure 
tenfold  by  placing  one  figure  to  the  right  of  it ;  ten  times  ten  or  a 
Imndredfold  by  placing  two  figures  to  the  right  of  it ;  ten  times  ten 
times  ten,  or  a  thousandfold,  by  placing  three  figures  to  the  right  of 
it,  etc. 

Rem.— The  distance  of  a  figure  from  the  right  of  a  number  is  called  its  order  ; 
thus,  the  first  figure  at  the  right  is  the  first  or  units'  order  ;  the  second  figure,  the 
second  or  tens'  order  ;  the  third  figure,  the  third,  or  hxindreds  order  ;  the  fourth 
figure,  the  fourth,  or  thoiosands'  order,  etc.  ;  ten  units  of  any  order  equaling  one 
unit  of  the  next  order  on  the  left.  Hence,  the  representative  value  of  a  figure 
increases  tenfold  for  each  order  that  it  is  moved  to  the  left,  and  decreases  tenfold 
for  each  order  that  it  is  moved  to  the  right.  For  the  names  and  position  of  the 
several  orders,  see  Decimal  Notation  Table,  138. 


Illustrative     Exercise. 

15.   Read  9342. 

Explanation.— 9342  is  read  nine  thousand  three  hundred  and  forty-two  ;  the 
local  value  of  9  being  thousand  because  it  has  three  figures  at  its  right,  the  local 
value  of  3  being  hundred  because  it  has  two  figures  at  its  right,  the  local  value  of 
4  being  tens  because  it  has  one  figure  at  its  right,  and  the  local  value  of  2  being 
its  simple  value  (two)  because  it  has  7io  figure  at  its  right. 

Read,  or  express  by  written  words,  the  following  numbers: 


1. 

6. 

6. 

52. 

11. 

109. 

16. 

960. 

21. 

6008 

2. 

15. 

7. 

67. 

12. 

173. 

17. 

2137. 

22. 

3209 

3. 

19. 

8. 

71. 

13. 

248. 

18. 

8250. 

23. 

9500 

4. 

36. 

9. 

85. 

14. 

472. 

19. 

7635. 

24. 

1350 

5. 

48. 

10. 

98. 

15. 

805. 

20. 

5096. 

25. 

4006 

16.  With  numbers  greater  than  hundreds,  the  further  artifice  is 
employed  of  considering  them  in  periods  or  sets  of  three  figures  each. 
The  first  set  of  three  figures  at  the  right  is  named  the  tm its'  period  ; 
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the  second  set,  the  thousands'  period  ;  the  third,  millions  ;  the  fourth, 
billions  ;  the  fifth,  trillions  ;  the  sixth,  quadrillions  ;  etc. 


Illustrative     Exercise. 

17.    Read  95342783678. 

Explanation.— Begin  at  the  right  and  separate  the  number  into  periods  of 
three  figures  each  ;  as  follows,  95,  342,  783,  678.  As  the  right-hand  period  (678) 
is  pointed  off,  think  of  its  name  (units)  ;  as  the  second  period  (783)  is  pointed  off, 
think  of  its  name  (thousands)  ;  and  so  continue  with  the  remaining  jjeriods  until 
the  left-hand  period  (95)  is  reached,  which  will  thus  prove  to  be  billions. 

Commence  with  this  left-hand  period  and  read  it  as  if  it  stood  alone,  adding 
its  name  (95  billion)  ;  then  read  the  succeeding  period  as  if  it  stood  alone,  adding 
its  name  (342  million)  ;  then  the  next  period  (783  thousand)  ;  and  finally  the  last 
period  (678),  omitting  its  name  (units).     Hence, 

Rule, — I,  Commence  at  the  right  and  separate  the  numher 
into  periods  of  three  figures  each. 

II.  Tlien  begin  at  the  left  and  in  regular  order  read  each 
period  as  if  it  stood  alone,  adding  the  name  of  each  period 
except  that  of  units. 

Read,  or  express  by  written  words,  the  following  numbers: 


1. 

37548. 

8. 

5196272. 

15. 

6200108.300. 

2. 

1218326. 

9. 

9293718249. 

16. 

500,096. 

3. 

716532. 

10. 

58376. 

17. 

7200905. 

4. 

56^19^65. 

11. 

92162715208,508. 

18. 

2800009500060 

5. 

76^85. 

12. 

9000273008. 

19. 

63178290005. 

6. 

9135264378. 

13. 

620005107. 

20. 

1218000. 

7. 

813461217. 

14. 

5000000018. 

21. 

57.000,328. 

Illustrative     Exercise. 


18.  Express,  by  means  of  figures,  three  trillion,  seventy-five  bill- 
ion, one  hundred  and  forty-eight  million,  five  hundred  and  ninety-two. 

Ans.  3,075,148,000,592. 

Explanation. — Commence  with  tlie  highest  period  of  the  given  number  (trill- 
ions), setting  it  down  and  placing  a  comma  after  it  (thus,  3,)  ;  then  write  the  next 
lower  period  (billions),  but  as  75  contains  only  two  of  the  three  figures  required  for 
a  period  (16),  write  a  cipher  in  the  place  of  the  omitted  figure  (thus,  3,075,)  ;  then 
write  the  next  lower  period  (millions),  placing  a  comma  after  it  (thus,  3,075,148,) ; 
then  write  the  next  lower  period  (thousands),  and,  as  there  are  no  thousands  in 
the  given  number,  indicate  the  omission  of  the  three  figures  belonging  to  that 
period  by  writing  three  ciphers  (thus,  3,075,148,000,)  ;  then,  as  it  is  the  lowest 
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10  NU3IERATI0N     AND      NOTATION, 

period  of  the  scale,  conclude  by  writing  the  next  lower  period  (units),  obtaining 
3,075,148,000,593. 

Rule. — I.  Commence  with  the  highest  per^iod  of  the  given 
numher,  writing  it  and  each  succeeding  period  in  regular  order, 
and  filling  vacant  periods  with  three  ciphers. 
I  II.  //  any  period  except  the  Jtighest  should  contain  only  one 
or  two  figures,  prefix  ciphers  thereto  until  it  contains  three 
figures. 

Express,  by  means  of  figures,  the  following  numbers: 

1.  Five  thousand  two  hundred  and  forty-seven. 

2.  Sixty-five  thousand  eight  hundred  and  seventy-one. 

3.  Eight  thousand  and  fifty-three. 

4.  Twelve  thousand  and  nine. 

5.  Ninety  thousand  and  thirty-six. 

6.  Two  hundred  and  eight  thousand  and  ninety-four. 

7.  Six  million,  two  hundred  and  three  thousand,  and  twenty-five. 

8.  Nine  million,  thirty-seven  thousand,  five  hundred  and  forty. 

9.  Two  million,  five  thousand,  seven  hundred  and  six. 

10.  Five  million,  two  hundred  and  eight  thousand,  and  thirty-two. 

11.  Six  billion,  ninety-five  thousand,  one  hundred  and  forty-eight. 

12.  Nine  billion,  forty-three  million,  and  seven  thousand. 

13.  Ninety-six  trillion,  thirty-five  thousand  and  nine. 

14.  Fifteen  trillion,  seven  hundred  and  thirty-nine  billion,  fifty 
million,  one  hundred  and  ninety  thousand,  and  seventy-six. 

15.  Twelve   trillion,    six  hundred  and  twenty-nine  million,  two 
hundred  and  twelve  thousand,  five  hundred  and  sixty-one. 

16.  Ninety-two  quadrillion,  eight  trillion,  two  hundred  and  four 
thousand,  one  hundred  and  forty. 

ROMAN    NOTATION    AND    NUMERATION. 
19.    The  Roman  Notation  employs  the  following  seven  letters  : 

I         T        X        I.  0  D  M 

One,  Five,  Ten,  Fifty,        One  hundred,    Five  hundred,     One  thousand. 

30.   The  method  of  combining  these  seven  characters  to  express 
numbers  is  shown  in  the  following 
19—30 
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Roman     Notation     Table. 


I 

One. 

XIV 

Fourteen. 

XC 

Ninety. 

II 

Two. 

XV 

Fifteen. 

c 

One  hundred. 

III 

Three. 

XVI 

Sixteen. 

cc 

Two  hundred. 

IV 

Four. 

XVII 

Seventeen. 

ccc 

Three  hundred. 

V 

Five. 

XVIII 

Eighteen. 

cccc 

Four  hundred. 

VI 

Six. 

XIX 

Nineteen. 

D 

Five  hundred. 

VII 

Seven. 

XX 

Twenty, 

DC 

Six  hundred. 

VIII 

Eight. 

XXX 

Thirty. 

DCC 

Seven  hundred. 

IX 

Nine. 

XL 

Forty. 

DCCC 

Eight  hundred. 

X 

Ten. 

L 

Fifty. 

DCCCC 

Nine  hundred. 

XI 

Eleven. 

LX 

Sixty. 

M 

One  thousand. 

XII 

Twelve. 

LXX 

Seventy. 

MM 

Two  thousand. 

XIII 

Thirteen. 

LXXX  Eighty. 

MDCCC 

Eighteen  hundred 

Illustrative     E 

X  E  R  CI SE. 

Write  3781  by  the  Roman  method. 

Explanation. — First  write  its  highest  order  (thousands),  thus,  MM ;  then  its 
next  highest  order  (hundreds),  thus,  MMDCC  ;  then  its  next  highest  order  (tens), 
thus,  MMDCCLXXX  ;  and  finally  its  lowest  order  (units),  thus,  MMDCCLXXXIV. 
Therefore, 

Rule. —  Write  the  highest  order,  then  the  next  highest  order, 
and  so  continue  until  the  lowest  order  is  written. 

Express  the  following  numbers  by  the  Roman  notation  : 


1.     18. 

6. 

57. 

11.     117. 

16.     839. 

21.     1346. 

2.     35. 

7. 

75. 

12.     135. 

17.     431. 

22.     1886. 

3.     19. 

8. 

81. 

13.     178. 

18.     676. 

23.     1037. 

4.     38. 

9. 

(33. 

14.     310. 

19.     949. 

24.     3948. 

5.     43. 

10. 

09. 

15.     534. 

20.     354. 

25.     3739. 

Express  the  following  num 

bers  by  the  Arabic  notation  : 

26.     XXIV. 

32. 

CXVII. 

38.     MCCXVIII. 

27.     XLVI. 

33. 

CCCCXXVIII. 

39.     MMDCXXXIX. 

28.      XIX. 

34. 

CCLXIV. 

40.     MMMCCLXII. 

29.     LXXIX. 

35. 

CCXCVII. 

41.     MDXXXIV. 

30.     XCVIII. 

36. 

DCCCXXII. 

42.     DCCCCXVI. 

31.     LXXXIV. 

37. 

DCXLIX. 

43.     MDCCXLIV. 

20 

12  ADDITION. 

ADDITION. 

21.  Addition  is  the  process  of  finding  one  numher  which  will 
express  as  many  units  as  two  or  more  other  numbers. 

Rem.  1. — The  several  numbers  to  be  added  are  called  Addends  ;  the  num- 
ber which  expresses  as  many  units  as  its  addends  is  called  the  Sura  or  Amount. 

Rem.  2. — The  Sign  of  Addition  is  an  erect  cross  (  +  ).  It  is  vesid  phis,  and 
is  placed  between  numbers  to  denote  that  they  are  to  be  added. 

Rem.  3. — The  Sign  of  Equality  is  two  short,  horizontal,  and  parallel  lines 
(=).  It  is  read  eqitcds,  or  equal  to,  and  denotes  that  the  quantity  or  quantities 
on  its  left  are  equal  to  the  quantity  or  quantities  on  its  right. 

33.   The  Principles  of  Addition  are  : 

1.  Only  like  numbers  (6j  and  like  orders  can  be  added. 

2.  The  sum  expresses  units  of  the  same  name  as  its  addends. 

3.  The  sum  of  two  or  more  numbers  equals  the  sum  of  their  respective 
similar  orders,  added  separately. 

XoTE.— Orders  are  said  to  be  like  or  similar  wlien  they  are  at  the  same  dis- 
tance from  the  right  of  their  respective  numbers. 

Illustrative     Example. 

33.    What  is  the  sum  of  6532,  $758,  $42 7,  and  $263  ? 

Write  the  addends  so  that  their  right-hand  figures  shall  fall  in  the  Solution. 
same  column.     Add  the  figures  of  the  right-hand  column,  obtaining  $532 

3-1-7-1-8  +  2  =  20,  or  2  tens  and  0  units.  Place  0  units  under  the 
units'  column,  and  carry  2  tens  to  the  tens'  column.  Xext  add  the 
tens'  column,  obtaining  2  (the  cai^rying  figure)  +6  +  2  +  5  +  3  =  18 
tens,  or  1  hundred  and  8  tens.     Place  8  tens  under  the  tens'  column,  '^"'^ 

and  carry  1  hundred  to  the  hundreds'  column.     Xext  add  the  hun-         §1980 
dreds'  column,  obtaining  1  (the  carrying  figure)  +2  +  4  +  7  +  5  =  19  12 

hundreds.     Hence, 

Rule. — I.  Write  the  iiuinhers  to  he  added  so  that  units  of  the 
same  order  shall  fall  in  the  same  eolumn,  and  draw  a  horizon- 
tal line  heneath. 

II.  Beginning  at  the  right,  add  each  column  separately; 
and  UTite  the  sum  undeivieath,  if  it  does  not  exceed  nine. 

III.  //  the  sum  of  any  column  exceeds  nine,  set  down  its 
right-hand  figure  only,  and  add  the  number  expressed  by  its 
remaining  figures  to  the  next  column  on  the  left. 

IV.  Set  down  the  entire  sum  of  the  left-hand  column. 
31—33 
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34.  Proof  of  Addition.— .:^fZc?  each  cohnnii  in  the  contrary 
direction.  If  the  same  results  are  obtained,  the  sum  is  sup- 
posed to  he  collect. 


Examples 

FOR   P 

RACTICE. 

(1.) 

(2.) 

(3.) 

(4-) 

(5.) 

(6.) 

(7.) 

(8.) 

$3 

$6 

18 

$5 

|;32 

$82 

$327 

$982 

2 

5 

.  7 

9 

76 

15 

582 

758 

5 

6 

9 

4 

85 

36 

264 

329 

4 

3 

5 

8 

47 

75 

429 

678 

3 

1 

7 

3 

93 

28 

843 

825 

1 

4 

G 

— 

25 

34 

736 

597 

(9-) 

(10.) 

(11.) 

(12.) 

(13.) 

$4175 

19286 

S3582 

$48275 

$2681753 

5698 

5735 

6896 

27368 

5176382 

8527 

8267 

5275 

59487 

9628625 

3489 

3489 

9182 

61735 

8763897 

7678 

9261 

7364 

98275 

6374859 

2537 

7082 

5385 

63842 

6283926 

(14.)   ( 

15.) 

(16.) 

(17.) 

(18.) 

(19.) 

(20.) 

•  (21.) 

$3 

17 

S5 

1=41 

$31 

$85 

$253 

$516 

8 

3 

2 

58 

27 

54 

138 

273 

6 

4 

1 

34 

G2 

48 

847 

832 

5 

8 

8 

72 

16 

32 

413 

127 

2  . 

5 

2 

67 

75 

76 

272 

983 

7 

3 

7 

25 

83 

27 

765 

275- 

1 

2 

1 

13 

28 

63 

994 

764 

5 

7 

6 

92 

54 

84 

283 

353 

3 

2 

2 

84 

12 

12 

812 

626 

8 

1 

8 

38 

47 

41 

647 

189 

6 

4 

1 

12 

83 

38 

733 

841 

2 

8 

4 

79 

35 

29 

■  528 

237 

1 

3 

5 

23 

21 

75 

264 

723 

9 

2 

3 

62 

43 

11 

652 

812 

6 

5 

4 

56 

54 

44 

546 

254 
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Find  the  sum  of 

22.  $32 +  1183 +  154  + 13486 +  1569 +  $9375  4- 185 +  14103. 

23.  $875  +  $384  +  $37  +  $5300  +  $398  +  $63  +  $74  +  $3168  +  $730. 

24.  763  ft.  +837  ft.  +49  ft.  +5383  ft.  +  768  ft.  +3175  ft. 

25.  1536  lb.  +  8973  lb.  +  5178  lb.  +  936  lb.  +8359  lb.  +  36  lb.  +  867  lb. 

26.  9365  bu.  +  8375  bu.  + 1473  bu.  +  836  bu.  +4133  bu.  + 15378  bu. 

27.  986  yd.  +335  yd.  +  7361  yd.  +5830  yd.  +569  yd.  +8371  yd. 

28.  6375  gal.  +  5183  gal.  +  985  gal.  +  3367  gal.  +  75  gal.  + 1538  gal. 
'       29.  1738  lb.  +  9168  lb.  +  8273  lb.  +  5298  lb.  +  9  lb.  +  6832  lb.  +  65  lb. 

30.  $78352  +  $4127  +  $83745  +  $968173  +  $4826  +  $91278  +  $9175  + 
$68312  +  $4183  +  $59187  +  $29183  +  $75832  +  $5867. 

31.  46235  miles  +  8976  miles  +  5807  miles  +  98397  miles  +  68325 
miles  +  892  miles  +  5140  miles  +  6839  miles  +  326  miles  +  2125  miles. 

32.  A  grocer's  sales  were  as  follows  :  Monday,  $675  ;  Tuesday, 
$709  ;  Wednesday,  $530  ;  Thursday,  $695  ;  Friday,  $918  ;  and  Sat- 
urday, $1230.     What  were  his  total  sales  for  the  week  ? 

33.  A  man  bought  a  boat  for  $15835,  paid  $3307  for  repairs,  $375 
for  painting,  $535  for  upholstering,  and  then  sold  it  at  a  profit  of 
$1200.     What  did  he  receive  for  the  boat  ? 

34.  Eight  hogsheads  of  tobacco  weigh  respectively  835,  750,  890, 
735,  773,  815,  745,  and  836  pounds.     What  is  the  total  weight  ? 

35.  In  a  certain  city  there  are  85390  Americans,  19375  Irish,  6341 
Germans,  538  French,  and  5338  of  other  nationalities.  AVhat  is  the 
population  of  that  city  ?• 

36.  I  sold  a  farm  for  $6785  and  lost  $3340.  How  much  would  I 
have  received  if  I  had  sold  the  farm  at  a  gain  of  $659  ? 

37.  A  man  was  born  in  1833  and  died  when  he  was  58  years  old. 
In  what  year  did  he  die  ? 

.38.  What  is  the  sum  of  five  hundred  and  ninety-one  dollars,  two 
thousand  three  hundred  and  eight  dollars,  sixty-nine  dollars,  and 
nineteen  thousand  one  hundred  dollars  ? 

39.  A  man  bought  four  building  lots.  For  the  first  he  paid  $1375  ; 
for  the  second,  $1520  ;  for  the  third,  $256  more  than  the  first ;  and 
for  the  fourth,  $325  more  than  the  second.  How  much  did  he  pay 
for  the  four  lots  ? 

40.  At  a  certain  saw-mill,  14134  feet  of  lumber  were  sawed  in 
January ;  18275  feet  in  February ;  19213  feet  in  March ;  18373  feet 
in  April ;  15204  feet  in  May,  and  19213  feet  in  June.  How  many 
feet  were  sawed  during  the  six  months  ? 
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41.  A  man  bought  a  lot  for  11375,  paid  $408  to  have  it  graded, 
$75  to  have  it  enclosed,  and  afterward  sold  it  at  a  profit  of  $238. 
How  much  did  he  receive  for  the  lot  ? 

Rem. — To  arrange  addends  in  vertical  columns  involves  unnecessary  labor. 
Pupils  should  therefore  be  trained  to  add  items  horizontally,  in  which  manner  they 
are  frequently  written.  The  process  is  as  follows  :  First  add  all  the  right-hand 
orders  of  the  several  addends  ;  then  all  the  second  orders  from  the  right ;  then  all 
the  third  orders,  etc.,  setting  down  and  carrying  as  usual. 


Find  the  sum  by  horizontal  addition: 


42.  1382 +  $487 +  1245 +  1413. 

43.  $575 +  $732 +  $419 +  $826. 

44.  $912 +  $826 +  $375 +  1250. 

45.  $78 +  $2158 +  $97 +  $23 +  $6. 

46.  $2732 +  $4158 +  $8976. 


47.  $8276 +  $497 +  $565 +  $4173. 

48.  $5183 +  $9876 +  $96 +  $185. 

49.  $8250 +  $376 +  $65 +  $2341. 

50.  $41 +  $35 +  $183 +  82573. 

51.  $815 +  $9137 +  $28 +  $72348. 


In  the  following  examples,  add  vertically,  then, horizontally  ;  and  prove  both 
by  comparing  the  sums  of  their  respective  totals,  which  must  agree. 


52. 

POPULATION   OF  A 

CITY. 

FIRST 
WARD. 

SECOND 
WARD. 

THIRD 
WARD. 

FOURTH 
WARD. 

FIFTH 
WARD. 

SIXTH 
WARD. 

TOTALS. 

Americans 

Germans 

Irish 

2175 

837 

1235 

125 

376 

975 

3251 

735 

1526 

271 

582 

1236 

2876 
2531 
627 
182 
163 
927- 

4531 

1260 

837 

•  206 

293 

2301  • 

3250 

924 
1537 
193 
185 
627 

1760 
853 
526 
175 
116 
823 

***** 
**** 
**** 

French 

**** 

Italians 

**** 

Others 

**** 

Totals 

**** 

**** 

**** 

**** 

**** 

**** 

53.           GRAIN    EXPORT  OF  A   CITY   FOR   ONE   WEEK  (in  bushels). 

MON. 

TUES. 

AVED. 

THURS. 

FRI. 

SAT. 

TOTALS. 

Corn 

28325 

15236 

35715 

29128 

75183 

46217 

****** 

Wheat .... 

35719 

41719 

50108 

32546 

59275 

81126 

****** 

Oats 

12136 

9237 

18265 

7268 

6950 

17230 

***** 

Barley 

18230 

15738 

21375 

15928 

19263 

13637 

****** 

Rye 

5275 

6829 

7201 

11325 

7825 

13261 

***** 

Totals. . . 

***** 

***** 

***** 

***** 

****** 

****** 

****** 
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SUBTRACTION. 

25.  Subtraction  is  the  process  of  taking  one  number  from  another 
number  of  the  same  kind. 

Rem.  1.— The  numlicr  to  be  taken  is  called  the  Subtrahend ;  the  number  from 
which  the  subtrahend  is  taken  is  called  the  Minuend;  and  the  number  which 
is  left  after  taking  the  subtrahend  from  the  minuend  is  called  the  Remainder 
or  Difference. 

Rem.  2.— The  Sign  of  Subtraction  is  a  short,  horizontal  line  (— ).  It  is 
read  minus,  and  is  placed  between  two  numbers  to  indicate  that  the  one  on  the 
right  is  to  be  subtracted  from  the  one  on  the  left. 

36.  The  Principles  of  Subtraction  are  : 

1.  Only  like  numbers  and  like  orders  can  be  subt?-acted,  one  from  the 
other. 

2.  The  remainder  or  difference  expresses  units  of  the  same  name  as  those 
expressed  by  the  minuend  and  subtrahend. 

3.  The  inG)'ease  of  any  order  in  the  subtrahend  is  equivalent  to  a  corre- 
sjjonding  decrease  of  the  same  order  of  the  minuend. 

4.  The  total  difference  of  two  numbers  equals  the  differences  of  the 
several  orders  of  the  less  number  sejmrately  subtracted  from  similar  orders 
of  the  greater  number. 

Illustrative     Example. 

37.  Subtract  1681  from  $923. 

Explanation. — Subtract  the  right-hand  order  of  the  subtrahend     Solution. 
(1)  from  the  right-hand  order  of  the  minuend  (3),  obtaining  2  us  the        $923 
right-hand  order  of  the  remainder.     Then  subtract  the  second  order  _ 

of  the  subtrahend  (8)  from  the  second  order  of  the  minuend  (2) ;  but        . 

since  this  is  impossible,  borrow  1  from  the  next  higher  order  of  the        $242 
minuend  (9)  and  add  this  borrowed  unit  of  the  third  order  (equal  to 
10  units  of  the  second  order.— See  Rem.,  14)  to  the  2  units  in  the  second  order, 
obtaining  12  units  of  the  second  order,  from  which  subtract  8  units  of  the  second 
order,  obtaining  4  units  of  the  second  order  in  the  remainder. 

Next  subtract  the  G  units  of  the  third  order  of  the  subtrahend  from  9—1  bor- 
rowed unit,  or  the  8  remaining  units  of  the  third  order  of  the  minuend,  obtaining 
2  units  of  the  third  order  in  the  remainder.  The  two  preceding  subtractions  from 
9,  first  of  the  borrowed  unit  and  then  of  the  6  in  the  subtrahend,  could  have  been 
consolidated  in  one  subtraction  of  6  plus  the  borrowed  unit,  or  7,  from  9,  obtain- 
ing the  same  result,  2.     Hence, 
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B,nle. — I.  Place,  the  subtrahend  under  the  minuend  so  that 
units  of  the  same  order  shall  fall  in  tJie  same  column. 

II.  Begin  at  the  right  and  subtract  each  order  of  the  subtra- 
hend from  the  like  order  of  the  minuend,  writing  the  result 
under  the  order  subtracted. 

III.  //  any  order  of  the  subtraheJid  be  greater  than  the  like 
order  of  the  minuend,  add  10  to  that  order  of  the  minuend 
and  then  subtract. 

IV.  If  10  are  added  to  any  order  of  the  minuend,  1  should 
be  mentally  added  to  the  ne.vt  JiigJier  order  of  the  STtbtrahend. 

28.  Proof  of  Subtraction. — Add  the  remainder  to  the  sub- 
trahend ;  the  result  should  equal  the  minuend.  Or,  subtract 
the  remainder  from  the  minuend;  the  result  should  equal  the 
subtrahend. 


Examples     for     Practice. 


Find  the  difference  between 

1.  7'-i-i3  bu.  and  o92G  bu. 

2.  88;2G51  and  $51763. 

3.  85837G9  and  $278293. 

4.  927183  ft.  and  691827  ft. 

5.  15173289  and  $2891726. 

6.  $82153716  and  $52681725. 

7.  $6912835  and  $1098276. 

8.  827135  lb.  and  751682  lb. 

9.  $2618351  and  $2583179. 
10.   $65173828  and  $91783182. 


11.  $90817308  and  $21705019. 

12.  $8105'5050  and  $60208384. 

13.  $26007005  and  $50003098. 

14.  $700810002  and  $309000^80. 

15.  $937000000  and  $205890786. 

16.  $528300007  and  $200600280. 

17.  $281007009  and  $100602085. 

18.  $500800706  and  $308070608., 

19.  $608070706  and  $402090785. 

20.  $700050002  and  $200400601. 


21.  The  i^roduction  of  wheat  in  the  United  States  Avas  30810270a 
bushels  in  1874,  and  448756630  bushels  in  1879.  How  many  more 
bushels  were  raised  in  1879  than  in  1874  ? 

22.  The  salary  of  a  clerk  is  $850  per  annum,  of  which  he  spends 
$498.     How  much  does  he  save  in  a  year  ? 

23.  If  A  lives  325  miles  due  north  of  a  certain  city  and  B  419 
miles  due  north  of  the  same  city,  how  far  apart  do  they  live  ? 

24.  A  man  deposited  $19075  in  bank  and  afterwards  withdrew 
$5107.     How  much  had  he  remaining  in  bank  ? 

25.  A  man  is  worth  $307200  in  real  estate  and  personal  property. 
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If  the  value  of  his  personal  property  is  19075,  what  is  the  value  of  his 
real  estate  ? 

26.  The  Revolutionary  War  commenced  in  1775,  at  which  time 
Washington  was  43  years  old.     In  what  year  was  Washington  born  ? 

27.  Gen.  U.  S.  Grant  was  born  in  1833  and  died  in  1885.  How 
old  was  he  when  he  died  ? 

28.  A  speculator  bought  a  house  and  lot  for  119250,  and  sold  them 
for  $26075.     Wlmt  was  his  gain  ? 

29.  I  sold  a  farm  for  19350,  which  was  $1200  more  than  it  cost. 
What  did  I  pay  for  the  farm  ? 

30.  The  minuend  is  58210  bushels  and  the  remainder  15216 
bushels.     What  is  the  subtrahend  ? 

31.  The  minuend  is  4860  miles  and  the  subtrahend  1970  miles. 
What  is  the  remainder  ? 

Review    of     Addition     and     Subtraction. 

29.  Addition  and  Subtraction  Compared. — {a)  Addition  is  em- 
ployed to  find  the  total  when  all  the  addends  are  given,  and  {h)  sub- 
traction to  find  one  addend  when  the  total  and  the  remaining  addends 
are  given,  (c)  The  minuend  in  subtraction  corresponds  with  the  total 
in  addition  ;  {d)  the  subtrahend  in  subtraction  corresponds  with  the 
given  addend  [if  one]  or  the  sum  of  the  given  addends  [if  more  than 
one]  ;  and  {e)  the  remainder  in  subtraction  corresponds  with  the 
required  addend. 

General  Direction:  //  the  total  of  all  the  addends  is  re- 
quired, add ;   if  the  total  of  all  the  addends  is  given,  subtract. 

Exam  ples. 

1.  What  is  my  total  indebtedness,  if  I  owe  A  $532,  B  1650,  C  $375, 
and  D  $176  ? 

Rem. — To  find  the  total,  all  the  addends  being  given,  involves  addition  («,  29). 

2.  I  owe  $1733  to  A,  B,  C,  and  D.  How  much  do  I  owe  A,  if  I 
owe  B  $650,  C  $375,  and  D  $176  ? 

Rem. — To  find  one  addend  (what  I  owe  A)  when  the  total  ($1733)  and  the 
remaining  addends  ($650,  $375,  $176)  are  given,  involves  subtraction  (J,  29),  the 
given  total  ($1733)  being  the  minuend  (c,  29),  the  sura  of  the  given  addends  ($650 
+  $375 +  $176  =  $1201)  being  the  subtrahend  {d,  29). 

3.  If  the  minuend  is  15083  bushels,  and  the  remainder  3156 
bushels,  what  is  the  subtrahend .? 
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Rem.— The  minuend  corresponds  with  total  in  addition  (c,  29)  and  is  given, 
hence  subtract  (Gen.  Direction,  29)  the  given  addend,  2156  bu,  to  find  the  requircff 
addend. 

4.  The  remainder  is  2175  miles  and  the  subtrahend  1216  miles. 
What  is  the  minuend  ? 

Rem. — Since  the  minuend  or  total  is  required,  add  (Gen.  Dir.,  29). 

5.  A  dealer  bought  6850  bushels  of  wheat,  of  which  he  sold  975 
bushels  to  A,  394  bushels  to  B,  and  1625  bushels  to  C.  How  many 
bushels  remained  unsold  ? 

6.  A  merchant  deposited  13250  in  bank,  against  which  he  drew 
checks  for  8275,  8195,  8826,  and  893.  How  much  had  he  still  oi* 
deposit  ? 

7.  The  sum  of  two  quantities  is  19506  gallons.  If  one  of  the 
quantities  is  8953  gallons,  what  is  the  other  ? 

8.  A  merchant's  receipts  for  the  first  half  of  a  year  were  88275, 
His  receipts  in  January  were  8825,  in  February  8946,  in  March  $1050, 
in  April  8925,  and  in  May  81536,     What  were  his  receipts  in  June  ? 

9.  A  gentlemen  bought  5  houses  for  828350,  paying  83800  for  the 
first,  84500  for  the  second,  85300  for  the  third,  and  86975  for  the 
fourth.     What  did  he  pay  for  the  fifth  house  ? 

10.  An  army  went  into  battle  with  75830  men,  and  came  out  of 
the  battle  with  59275  men.    .How  many  men  were  lost  ? 

11.  Grover  Cleveland  was  born  in  the  year  1837  and  inaugurated 
President  of  the  United  States  in  1885.  How  old .  was  he  when 
inaugurated  ? 

12.  A  gentleman  willed  875835  to  his  wife  and  son.  He  gave 
830250  to  his  son.     How  much  did  he  give  his  wife  ? 

13.  A  man  bought  a  lot  for  81925,  paid  8425  to  have  it  graded, 
875  to  have  it  enclosed,  and  then  sold  it  at  a  loss  of  8275.  How  much- 
did  he  receive  for  the  lot  ? 

14.  I  bought  a  house  for  84^50,  spent  8756  in  repairs,  and  then' 
sold  it  for  85320.     How  much  did  I  lose  ? 

15.  A  man  had  83500  in  bank.  He  afterward  drew  out  8685,  then 
deposited  8284,  and  then  drew  out  8850.  How  much  had  he  remain- 
ing in  bank  ? 

16.  The  salary  of  a  bookkeeper  is  81250  per  annum  ;  of  which  fie 
spends  8300  per  annum  for  board  and  8375  for  £>ther  expenses.  How 
much  per  annum  does  he  save  ? 
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17.  Two  men  engaged  in  partnership  with  a  joint  capital  of 
$85917.  If  one  partner  invested  $33715,  what  was  the  investment  of 
the  other  ? 

18.  A  mechanic's  income  in  1885  was  as  follows  :  wages  $600,  rent 
of  houses  $325,  and  interest  on  funds  in  a  savings-bank  $42.  His 
expenditures  were :  butcher's  bill  8130,  baker's  $75,  grocer's  $264, 
insurance  and  taxes  $58,  clothing  $130,  and  other  ex^jonses  $70. 
How  much  did  he  save  during  that  year  ? 

19.  The  arrivals  of  fruit  at  a  certain  port  were  as  follows :  On 
Monday,  1731  boxes  of  peaches,  750  boxes  of  apples,  1230  boxes  of 
pears,  and  5600  watermelons ;  on  Tuesday,  375  boxes  of  apples,  748 
boxes  of  pears,  1245  boxes  of  peaches,  and  3500  watermelons ;  on 
Wednesday,  2400  boxes  of  peaches,  960  boxes  of  pears,  530  boxes  of 
apples,  and  1830  watermelons;  on  Thursday,  850  boxes  of  apples,  1890 
boxes  of  peaches,  875  boxes  of  pears,  and  3208  watermelons ;  on 
Friday,  735  boxes  of  apples,  1050  boxes  of  pears,  2350  boxes  of 
peaches,  and  2500  watermelons ;  and  on  Saturday,  2125  boxes  of 
peaches,  1340  boxes  of  pears,  1220  boxes  of  apples,  and  8200  water- 
melons.    What  was  the  total  arrival  of  each  during  the  week  ? 

20.  A  cyclopedia  is  divided  into  three  volumes,  the  first  containing 
450  pages,  the  second  435  pages,  *  and  the  third  509  pages.  How 
many  pages  does  the  cyclopedia  contain  ? 


MULTIPLICATION. 

SO.  Multiplication  is  a  short  process  of  finding  the  sum,  tohejt  the 
several  addends  are  equal. 

Rem.  1. — The  Multiplicand  is  the  addend  to  be  repeated;  the  Multiplier 
denotes  how  many  repetitions  of  the  addend  are  required  ;  and  the  Product  is- 
the  result  obtained  by  repeating  the  multiplicand  as  many  times  as- tbei^e  are  units 
in  the  multiplier. 

Rem.  2. — The  multiplicand  and  multiplier  are  called  factors  of  the  product. 

Rem.  3. — The  Sig^n  of  Multiplication  is  an  oblique  oross  ( x ).  It  is  read 
multiplied  hy,  or  times;  and  is  placed  between  nambers  to  indicate  that  they 
are  to  be  multiplied. 

31.   The  Principles  of  Multiplication  are  : 

1.   The  muItijyUcand  in  business,  practice  is  a  concrete  number. 
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2.  The  mnltiplier,  though  usually  a  comrete  number,  is  always  rerjarded 
abstractly  as  denoting  tiiiies. 

3.  The  product  expresses  units  of  the  same  name  as  the  multiplicand 

4.  Tlu  total  product  eqimls  the  sum  of  the  prodiccts  of  the  several  orders 
of  the  mvjAplicaud  separately  multiplied  by  each  order  of  the  multiplier 


33,    TVrCTLTIPLICATION  TABLE. 


2     4 

4  8 
O]  10 
6;  12    18 

•5"!  lii  21 


8 
» 
10 
11 
12 
15 
14 
15 
16 
17 
18 
19 
20 
21 
22 


12 

1G 
20 

24 
28 
24,'  3:2 


20  30  40 
22  33  44 
36;  48 
52 


51    6 

10   12 

15  18 
20|  2i 
25  30 
30{  CC 
35j  42 
40'  48 


40i  CO    80 


50  C; 

55  6GJ  7 

60  72   84 

65  7S   91 


14 
21 

28 

a5 

42 
49 
50 

C3   72 
70 


8|^,10  11  12'l3'l4!l5'l6 
16'  18,  20|^r24;"26,'^ilo"^ 


17  18] 19 


24  27.  30  33 
32  36  40  44 
40   45   50|  55 


48'  54 


50,'  63]  7 


8l|  90 


36'  39J  42[  45'  48 
48,'  52   56   6o!  64 


65   70 


73   78 
84   91 


75180 
'  96 


34 


38 


51   &i\  57 


85   90   95 


20  21  2223  24'25 

40,  42j  44'  46  48|lo 
60|  63  66  69  72  75 
80!  84   esl  92'  96*100 


100  105  110115120125 
120  126'l32'l38  144150 
•140  147  154'l0I  108  n 


-,  vo  102  108  114 

9S,'l05,U2  119  126  IC  . ^_ 

96'l04|ll2  120  128  136  144'152'lCO  Ics'l70'l84  iy2'200 

,         95|108  117  I2C,ia5^144  153,162171180  189  198  207  21G'225 

90  100  110,120  ICC  KO  150  ICO  170  180  190  20o'21o'22o'230240  250 


110  121  132  14:;  1,>1  165  17C  187  198  200  220'23i;242'253  264'275 


108  120  132  144  15C  IGS  180  192  204  216'22S 


104  117  130ll43,156*lK5  182  195'20s'221  234 


70J  84   9S  112  12c  140'l54  168  182'l0c'210'224 


I 


2C6 
270285 


;40|252  264^276  288  300 
260  273,286,299  312,025 


280p4|308'322'33C,350 
300  315,330  ,'345  360375 


75  90^105^120  135  150|l6o  180  105  210  225,240  _„„  „.„.....„  ....,,,  ^  ^,,  ,., 
80,  06112  128  144  160  176  192  203  224  240,2)6  272  288  C04  320  336  352  368  381  400 
85  102  n9,136  153  170  187  204  221  23S  25.5  272  289  306'323  34o'357  374*391  408425 
90  108|126|144  162  18.^98  210  234;252  270  283  306, 334 '342  360  .378  390  414  432  450 
95  114  133^152  171  190,209  228  247  266  285  304  323  342'.36l'3S0  .399  418'437  4.56  475 
100  120  140  160  ISO  2C0;220  240  260  280  300  320  340  300  ."SO '400' 420  440 1 460  480  500 

42,  63|  84,105  126  147,!  1C8  189  210  231  252  273  294  315  3:56 'a57  378  S!)9'420-441  '4e2'483  504^525 

441  66!  88,110  i:J2|l54|l70  198  220  242  204  286 'sOS  330  352 '374  396  415 ' 


24   48 
S5|  50 

TIT 


,„,      .      <  ,       .  I       , ,-"^-.^.>  440  462  484  500  528  550 

46  69,  92  n5  138  161  184  207  230  2.5,-3  276  299'322  345  368  391  414  4.371460  4a3  506 '529  5.52  575 
72[  96  120  144|168  192  216  240  264  2S8  .312  336  360  384'408  432  456  480  504  528'552  576  600 
75  100  125  ^jl75^^  250  275  300  ^  350  .375  400  425  450  475,500  525  .550  575  600  625 
3|4|5J6|7|8|9  |lo|  11,12  13jl4jl5  i6|17  18  19,20,21.32123  24,25 


.,-,Tr-t.T^V''"'''°*'^  *"'''"*  °^  ^^  *"  memorize  the  whole  of  the  abovTtablcTespe^ 
cially  If  the  learner  13  preparins  himself  for  a  mercantile  life. 


Illustrative    Example. 
33.    Multiply  $G27  by  9. 

Explanation.— To  find  9  times  $627,  separately  take  9  times 
each  of  the  orders  of  |627,  commencing  with  the  lowest.  Thus,  9 
times  7  units  equal  63  units,  or  6  tens  and  3  units  (Rem.,  1 4).  Write 
3,  and  carry  6  tens  to  9  times  2  tens,  or  18  tens,  obt,aining  24  tens, 
or  2  hundreds  and  4  tens.  Write  4  ton.s,  and  carry  2  hundreds  to  9 
times  0  hundreds,  or  54  hundreds,  obtaining  56  hundreds. 


Solution. 

§G27 
9 

$564.'' 
32—33 


22 


MUL  TI P  L  IC  AT  I  O  N. 


Multiply 

1.  38754  bu.  by  5. 

2.  9182634  lb.  by  8. 

3.  5179138  gal.  "by  6. 

4.  2153827  yr.  by  4. 

5.  590100897  bu.  by  7. 

6.  602508007  yd.  by  3. 


Examples    for    Practice. 
Multiply 

7.  850703005  lb.  by  9. 

8.  5207100806  ft.  by  2. 

9.  $2710350278  by  12. 

10.  $82635051206  by  8. 

11.  $71625803005  by  11. 

12.  $52007008034  by  10. 


Solution. 

$9283 
64 

37132 

55698 


^594112 


Illustrative     Example. 

34.   Multiply  $9283  by  64. 

Explanation. — First  multiply  $9283  by  the  right-hand  order 
of  the  multiplier  (4  units)  as  shown  in  153,  obtaining  $37132  as  a 
partial  product. 

Then  similarly  multiply  $9283  by  the  second  order  of  the 
multiplier  (6  tens),  obtaining  55(598  tens  of  dollars.  As  it  is 
necessary  to  add  similar  orders  of  both  partial  products  (Prin. 
1,  22)  to  obtain  the  complete  product,  arrange  the  second  par- 
tial product  (55698  tens)  so  that  its  right-hand  figure  (8  tens) 
shall  fall  under  the  same  order  (3  tens)  of  the  first  partial  product. 

Add  the  partial  products,  obtaining  $594112  as  the  complete  product. 

When  one  of  the  factors  consists  of  only  one  figure. 

Rule. — I.  Place  the  factor  having  one  figure  under  the 
right-hand  order  of  the  remaining  faci,or. 

II.  Commence  with  the  lowest  order  of  the  upper  factor,  and 
■multiply  it  and  each  of  its  successive  higher  orders  hy  the  lower 
factor,  setting  down  and  carrying  as  in  addition. 

When  both  factors  consist  of  more  than  one  figure. 

Itule. — I.  Under  the  factor  which  has  the  greater  numher  of 
figures,  winte  the  remaining  factor  so  that  units  shall  fall 
under  units,  tens  under  tens,  etc. 

II.  Apply in!2  the  preceding  Rule,  successively  multiply  the 
upper  factor  by  each  order  of  the  lower  factor,  as  if  that  order 
stood  alone. 

III.  Place  the  first  figure  of  each  partial  product  under  that 
order  of  the  lower  fictor  which  was  used  to  produce  it. 

IV.  Add  the  several  partial  products  to  find  the  complete 
product. 

34 
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35.  Proof  of  Multiplication. — Reverse  the  position  of  the 
factors,  and  multiply.  If  the  same  product  is  obtained,  the 
result  maj/  be  presumed  to  be  correct. 

Examples     for     Practice. 


Multiply 

1.  7234178  lb.  by  62. 

2.  5918372  bu.  by  75. 

3.  1683425  yd.  by  81. 

4.  9287365  yr.  by  93. 

5.  517836252  gcal.  by  527. 

6.  678329183  ft.  by  648. 

7.  2651378  yd.  by  913. 

8.  4268317  oz.  by  765. 


Multiply 

9.  $875034082  by  2185. 

10.  $507083005  by  5091. 

11.  $687034806  by  9807. 

12.  $205008324  by  70091. 

13.  $622900508  by  53716. 

14.  $415382691  by  900106. 

15.  $68250003  by  52018. 

16.  $97003628  by  82713. 


17.  A  gentleman  bought  a  square  of  ground,  containing  82  build- 
ing lots,  at  $895  per  lot.     What  was  the  total  cost  ? 

18.  The  produce  of  a  field  of  236  acres  averaged  28  bushels  of 
wheat  per  acre.     How  many  bushels  of  wheat  did  the  field  produce  ? 

19.  What  is  the  total  weight  pf  385  bales  of  cotton  which  average 
419  pounds  per  bale  ? 

20.  A  bookkeeper's  salary  is  $85  per  month,  and  his  expenses  $54 
per  month.     How  much  does  he  save  in  a  year  ? 

21.  Two  men  are  500  miles  apart,  and  approach  each  other,  one 
traveling  at  the  rate  of  24  miles  per  day  and  the  other  at  35  miles  per 
day.     How  far  apart  will  they  be  after  each  has  traveled  8  days  ? 

22.  A  has  375  bushels  of  wheat,  B  7  times  as  much  as  A,  and  C  5 
times  as  much  as  B.     How  many  bushels  liave  they  together  ? 

23.  How  many  pounds  of  flour  in  837  barrels,  allowing  196  pounds 
to  each  barrel  ? 

24.  What  is  the  cost  of  buikfing  238  miles  of  railroad  at  $23478 
per  mile  ? 

25.  A  man  bought  425  acres  of  land  at  $56  per  acre,  sold  125 
acres  at  850  per  acre,  230  acres  at  $65  per  acre,  and  the  remainder 
at  $'^5  per  acre.     What  Avas  liis  total  gain  ? 

26.  If  a  man  buy  75  horses  at  $130  per  head,  spend  $8  per  head  in 
taking  them  to  market,  and  then  sell  them  at  $150  per  head,  what 
will  be  his  total  gain  ? 

35 
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27.  In  a  certain  orchard  are  25  rows,  each  containing  42  fruit 
trees.     How  many  fruit  trees  does  the  orchard  contain  ? 

28.  If  I  buy  a  farm  of  370  acres  for  120720,  expend  $532  in  im- 
provements, and  then  sell  it  at  $64  per  acre,  what  will  be  my  total 
gain  ? 

36.  A  Continued  Product  is  one  which  is  produced  by  the  multi- 
plication of  more  than  two  factors. 


Illustrative     Example. 

37.    What  is  the  cost  of  72  organs  at  $156  each  ? 

Explanation, — One  of  the  factors  (72)  is  capable  of  being 
separated  into  two  other  factors  (8  x  9).  Multiply  $156  by  one  of 
these  factors  (8),  obtaining  $1248  as  the  cost  of  8  organs,  and 
multiply  this  result  ($1248)  by  the  remaining  factor  (9),  obtaining 
§11232  as  the  cost  of  9  times  8,  or  72  organs. 


Examples     for     Practice. 


In  like  manner,  multiply 

1.  5768  lb.  by  63. 

2.  92815  yr.  by  32. 

3.  76234  bu.  by  49. 

4.  39826  gal.  by  96. 

5.  16275  men  by  42. 


Solution. 

72  =  8x9 
$156 


$1248 

9 

$11232 


6.  $91837526  by  132. 

7.  $40827063  by  108. 

8.  $57003807  by  84. 

9.  $62783251  by  144. 

10.  $3278265  by  378  (7x6x9). 


Illustrative     Examples. 

38.   Multiply  $928  by  100. 

Explanation.— Simply  place  at  the  right  of  928  Solution, 

as  many  ciphers  as  are  found  in  100.  ,  $928  X  100  =  $92800 


39.    Multiply  $32500  by  41000. 

Explanation.— $32500=$325  x  100  («§);  and  41000^41  x 
tOOO.  Applying  ST,  first  multiply  $325  by  41,  obtaining 
$1332.1 ;  then  multiply  this  result  by  100  x  1000,  by  annexing 
two  plus  three,  or  five  ciphers. 
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Solution. 
$32500 
41000 
325 

1300 

$1332500000 
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When  the  multiplier  is  10,  100,  1000,  10000,  etc. 

Rule, — tit  the  riglit  of  the  inultiplicand  place  as  many 
ciphers  as  are  found  in  the  midtiplier. 

When  either  or  both  factors  terminate  in  ciphers. 

Rule. — I,  Arrange  the  factors  so  that  the  rigJit-hand  sig- 
nificant figure  of  the  lower  factor  shall  fall  under  the  right- 
hand  significant  figure  of  the  upper  factor. 

II.  Multiply  as  if  there  luere  no  ciphers  at  the  right  of  either 
factor,  and  to  the  product  thus  obtained  annex  as  many  cipher's 
as  are  found  at  the  right  of  both  factors. 


Examples     for     Practice. 

Multiply 

Multiply 

1.   53G  yr.  by  100. 

7.  S395000  by  1800. 

2.   98756  bu.  by  10000. 

8.  862800  by  95000. 

3.   6297  gal.  by  1000. 

9.   85308200  by  700. 

4.   625  acres  by  600. 

10.  86281000  by  32500 

5.  4275  men  by  5000. 

11.   8910000  by' 8000. 

6.  3978  ft.  by  700. 

12.   853200  by  710. 

DIVISION. 

40.  Division  is  the  process  of  finding  one  factor  (Kem,  2,  30) 
when  the  product  and  the  remaining  factor  are  given. 

Rem.  1. — The  given  product  is  called  the  dividend ;  the  given  factor,  the 
divisor ;   and  the  required  factor,  the  quotient. 

Rem.  2. — After  the  integral  part  of  the  required  factor  has  been  found,  what- 
ever is  left  of  the  dividend  is  called  the  remainder. 

Rem.  3. — Division  is  indicated  by  the  sign  (h-)  or  (:),. usually  the  former. 
Either  sign  is  read  divided  by ;  and  is  written  after  the  dividend  and  before  the 
divisor. 

41 .  The  Principles  of  Division  are  : 

1.  The  dividend  Is  a  concrete  mimher  (Prin.  1  and  3,  31). 

2.  The  divisor  is  a  concrete  number  if  the  given  factor  is  the  multipli- 
cand (Prin.  1,  31),  or  an  abstract  nmnher  if  the  given  factor  is  the  multi- 
plier (Prin.  2,  31).  ^ 

40^1 
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3.  The  quotient  is  concrete  or  abstract  according  to  whether  the  required 
factor  is  the  multiplicand  or  the  multiplier. 

4.  The  remainder  is  concrete,  and  exp?rsses  units  of  the  same  name  as 
the  dividend. 

Summary. — That  term  of  division  is  abstract  which  corresponds  with 
the  given  or  required  multiplier;  the  remaining  terms  are  concrete  and 
express  units  of  the  same  name. 

5.  The  total  quotient  equals  the  sum  of  the  quotients  of  the  several  orders 
of  the  dividend,  separately  divided  by  the  divisor. 

42.    To  divide  when  the  divisor  is  12  or  less. 

Illustrative    Example. 

Divide  $942  by  6. 

Explanation.— Since  the  entire  dividend  cannot  Solution. 

conveniently  be  divided  by  the  divisor  in  one  operation,         Divisor.  Dividend, 
apply  Prin.  5,  41,  and  separately  divide  each  order  of  0  )  1942 

the  dividend,  commencing  with  the  highest.  .  9  (hun-  _ ^- 

dre'ds)  H-  G  =  1  (hundred)  and  3  (hundred)  over.     Write  ^^^  '    Quotient, 

this  partial  quotient  (1)  under  the  order  divided,  cany 

the  remainder  (3  hundreds  or  30  tens)  to  the  next  order  of  the  dividend  (4  tens), 
and  divide  the  result  (34  tens)  by  6,  obtaining  5  (tens)  as  the  next  quotient  figure, 
and  4  (tens)  as  the  next  remainder.  Carry  the  last  remainder  (4  tens  or  40  units) 
to  the  next  order  of  the  dividend  (2  units),  and  divide  the  result  (43  units)  by  6, 
obtaining  7  units  as  the  last  quotient  figure.     Hence, 

Rule. — I.  From  the  left  of  the  dividend,  select  the  least 
mtinher  of  orders  that  will  contain  the  divisor.  Find  how  many 
times  the  divisor  is  contained  in  these  orders  and  write  the 
result  as  the  first  quotient  figure. 

11.  //  the  division  is  not  exact,  conceive  the  remainder  to  he 
placed  before  the  next  right-hand  order  of  the  dividend,  find 
'  how  many  times  the  divisor  is  contained  in  the  iiumber  thus 
formed,  and  write  the  result  as  the  second  quotient  figure. 
Proceed  in  a  similar  majiner  until  the  entire  dividend  has  been 
divided. 

43.  Proof  of  Division. — Multiply  the  quotient  by  the  divisor, 
and  to  the  product  add  the  remainder,  if  any.     The  result 
should  equal  the  dividend. 
43—43 
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Examples     for     Practice. 


Divide 

1. 

2. 


2875632  lb.  by  3. 
6783936  yr.  by  8  yr. 

3.  9273840  gal.  by  5  gal. 

4.  8397821616  by  4. 

5.  482178  bbl.  by  6  bbl. 

6.  31827690  ft.  by  9. 

7.  51382192  bu.  by  8. 

8.  8321802000  gal.  by  5. 

9.  518322  trees  by  7  trees. 
10.  8513981765  by  811. 


Divide 

11.  88500170800  by  10. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 


310500300  pens  by  12  pens. 
4187309008  lb.  by  8  lb. 
814009080071  by  7. 
4193008002  bu.  by  6  bu. 
51837204  ft.  by  12  ft. 
828100907009  by  9. 
88200600030  by  85. 

19.  8413078060514  by  7. 

20.  8628173924  by  86. 


44.  Short  Division  is  the  method  of  obtaining  the  successive 
quotient  figures  by  mental  processes,  as  in  the  111.  Ex.,  43.  It  should 
always  be  preferred  when  the  divisor  is  not  greater  than  12. 

45.  Long  Division  is  the  method  of  obtaining  the  successive 
quotient  figures  by  written  processes.  It  is  usually  employed  when 
the  divisor  exceeds  12. 

46.  To  divide  when  the  divisor  exceeds  12. 


LLUSTRATIVE       EXAMPLE. 


Divide  839679  by  48. 

Explanation. — 396  (hundreds)  divided  by  48  equals 
8  (hundreds).  Write  8  as  the  first  quotient  figure  ; 
multiply  the  divisor  (48)  by  this  quotient  figure  ;  place 
the  product  (384  hundreds)  under  the  orders  divided 
(396  hundreds);  and  subtract,  obtaining  12  (hundreds) 
as  a  remainder. 

To  this  remainder  annex  the  succeeding  order  of 
the  dividend  (7  tens),  obtaining  127  (tens)  as  the  next 
partial  dividend  which,  divided  by  the  divisor  (48),  will 
produce  2  (tens)  as  the  second  quotient  figure.  Multiply 
the  diviior  (48)  by  the  second  quotient  figure  (2  tens); 
write  the  result  (96  tens)  under  127  (tens) ;  and  subtract, 

obtaining  31  (tens)  as  a  remainder,  to  the  right  of  which  bring  down  the  next 
order  of  the  dividend  (9  units). 

Divide  the  second  partial  dividend  by  48,  obtaining  6  as  the  next  quotient 
figure.     Multiply  and  subtract  as  before,  obtaining  31  as  a  final  remainder  ;  under 

44—40 


Solution. 
Divisor  Dividend    Quotient 

48  )  39679  (  8826|^ 
384 
"T27 
96 
319 
288 

31  Bemainder. 
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which  write  the  divisor,   and  annex  the  result  (f-J)  to  the  quotient,  obtaining 
$826  J  J-  as  the  complete  quotient.     Hence, 

Eule. — I.  Find  the  first  quotient  flgivre  as  directed  in  Rule 
for  shoH  division,  43. 

II.  Multiply  the  divisor  hy  the  first  quotient  figure ;  ivrite 
the  product  under  the  first  paHial  dividend ;  subtract ;  and  to 
the -right  of  the  remainder  place  the  next  undivided  order  of 
the  dividend  for  a  second  partial  dividend. 

III.  Divide  the  second  partial  dividend  hy  the  divisor,  and 
rcrite  the  insult  as  the  second  quotient  figure.  Multiply,  sub- 
tract, and  bring  down,  as  with  the  first  partial  dividend;  and 
continue  in  this  manner  until  all  the  orders  of  the  dividend 
have  been  divided. 

IV.  If  any  partial  dividend  is  less  than  the  divisor,  place  a 
cipher  in  the  quotient,  and  annex  the  next  undivided  order  of 
the  dividend  for  a  new  partial  dividend. 

Note  1. — If  any  product  be  greater  than  the  partial  dividend,  the  quotient 
figure  is  too  large. 

Note  2. — If  any  remainder  be  equal  to  or  greater  than  the  divisor,  the  quotient 
figure  is  too  small. 

Note  3. — A  convenient  method  of  finding  tlie  quotient  figure  is  to  point  off 
from  the  right  of  any  partial  dividend  as  many  figures  lacking  1  as  there  are 
figure^  in  the  divisor,  and  divide  the  remaining  figures  of  the  partial  dividend  by 
the  le^"t-hand  figure  of  the  divisor  (if  the  following  figure  of  the  divisor  is  less 
than  f>)  or  by  the  left-hand  figure  of  the  divisor  increased  by  1  (if  the  following 
figure  is  5  or  more). 

Examples    for    Practice. 


Divide 

1.  537164983  bu.  by  47  bu. 

2.  42178374  gal.  by  54. 

3.  7198342  yd.  by  42  yd. 

4.  917080878  yr.  by  34. 

5.  4871G39  bbl.  by  87  bbl. 

6.  9182157C3  ft.  by  38  ft. 

7.  21748329  lb.  by  89  lb. 

8.  14736281  tons  by  364  tons, 

9.  482798  men  by  243  men. 
-0,  734189261  bu."  by  832  bu. 


Divide 

11.  879386453  lb.  by  5218  lb. 

12.  1378256  yr.  by  7831. 

13.  731924676  yd.  by  9324. 

14.  3182798  bu.  by  144  bu. 

15.  $31400819  by  $4832. 

16.  804726  miles  by  3258. 

17.  137919114144  by  4328. 

18.  $123984567  by  $6298. 

19.  $73829156  by  $57382. 

20.  $5177306171268  by  63756. 
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21.  A  farm  of  4S28  acres  was  sold  for  S3G380.  At  Avhat  price  per 
acre  was  it  sold  ? 

22.  At  $175  each,  how  many  horses  can  bo  bought  for  §14700  ? 

23.  How  many  boxes  will  contain  5292  pieces  of  muslin,  if  the 
capacity  of  each  box  is  54  pieces  ? 

24.  The  product  of  two  factors  is  186750  gallons  and  one  of  the 
factors  is  498  gallons.     AVhat  is  the  other  factor  ? 

25.  An  orchard  contains  31188  trees  planted  in  113  equal  rows. 
How  many  trees  are  in  each  row  ? 

26.  A  jeweler  invested  83151  in  watches  bought  at  8137  each. 
How  many  watches  did  he  buy  ? 

27.  A  farmer  harvested  3504  bushels  of  corn  from  a  field  con- 
taining 48  acres.     What  was  the  average  yield  per  acre  ? 

28.  A  steamer  completed  a  voyage  of  7975  miles  in  29  days. 
What  was  its  average  speed  per  day  ? 

47.  In  division  and  multiplication,  much  unnecessary  labor  may 
frequently  be  avoided  by  understanding  the  relation  to  each  other  of 
the  three  terms  of  division,  divisor,  quotient,  dividend,  and  their 
respective  equivalent  terms  of  multiplication,  midtipUcand,  nudtiplier, 
product,  as  shown  in  the  following 

General  Principles  governing  Division  and  Multiplication. 

1.  To  inultijily  the  dividend  (product)  or  didde  tfte  dicisor  (multiplicand) 
hy  any  number  is  equal  to  multiplying  the  quotient  (multiplier)  by  the  same 
numbs?: 

2.  To  divide  the  dividend  (product)  or  vmltiply  the  divisor  (multiplicand) 
hy  any  number  is  equal  to  dividing  the  quotient  (multiplier)  by  the  same 
number. 

3.  To  multiply  or  divide  both  dividend  (product)  and  divisor  (multijili- 
cand)  by  the  same  number  does  not  change  the  value  of  the  quotient  (multi- 
plier). 

4.  To  multiply  the  divisor  (multiplicand)  and  divide  the  quotient  (multi- 
plier) by  the  same  number,  or  vice  versa,  does  not  change  the  value  of  the 
dividend  (product).  • 

48.  To  divide  by  the  factors  of  a  divisor. 

Illustrative     Example. 

Divide  89128  by  12G. 
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Solution. 
126=3x7x6. 

3)  $9128 
7  [3042  +  2=  2 

G  [434  +  4x3=        12 

"$72  +  2x3x7  =  42 
156 

Quotient,    $72 y\^. 


Explanation. — Since  the  divisor  is  equal 
to  3  X  7  X  6,  the  division  of  $9128  by  126  may  be 
accomplished  by  dividing  successively  by  these 
factors. 

Dividing  $9128  by  3  (or  one  forty-second  of 
the  true  divisor,  126)  produces  !!*3042  (or  42 
times  the  true  quotient,  Prin.  1,  47)  and  a 
remainder  of  $2.  Since  this  remainder  is  left 
from  the  true  dividend,  it  must  be  a  part  of  the 
true  remainder. 

Dividing  $3042  (one  forty-second  of  the 
true  quotient)  by  the  second  factor,  7,  produces  $434  (which  must  be  one-seventh 
of  42,  or  6  times  the  true  quotient),  and  a  remainder  of  $4.  Since  $4  is  left  from 
dividing  one-third  of  the  true  dividend,  this  remainder  must  be  one-third  of  the 
true  remainder  ($4x3=$12,  second  part  of  true  remainder). 

Dividing  $434  (one-sixth  of  the  true  quotient)  by  the  remaining  factor,  6,  pro- 
duces $72  (the  true  quotient)  and  a  remainder  of  $2.  Since  $2  is  the  remainder 
from  dividing  $434  (one-third  of  one-seventh  of  the  true  dividend)  this  remainder 
must  be  one-third  of  one-seventh  of  the  true  remainder  ($2  x  3  x  7=$42,  third  part 
of  the  true  remainder). 

Add  the  several  parts  of  the  true  remainder,  obtaining  $56  as  the  total  true 
remainder. 

Rule. — I,   Separate  the  divisor  into  convenient  factors. 

II.  Divide  the  dividend  by  one  of  these  factors ;  divide  the 
resulting  qiwtient  hy  one  of  the  reniainUtg  factors ;  and  so  con- 
tinue until  each  factor  has  been  used  as  a  divisor.  The  final 
quotient  ivill  be  the  required  quotient. 

III.  Multiply  each  remainder  by  all  the  divisors  that  pre- 
cede its  own  divisor ;  and  add  these  products  to  the  remainder, 
if  any,  of  the  first  division,  to  find  the  true  remainder. 


Examples     for     Practice. 
ind  the  quotient  and  remainder  by  the  preceding  rule. 


1. 

182756  lb. -^63. 

2. 

917836  gal.  ^36. 

3. 

517918  yd. -4- 72  yd. 

4. 

8251983  ft.  ^48  ft. 

5. 

5173916  bn.^  121  bu. 

6. 

3748265  bbl.-- 81. 

7. 

5138921  yr.^35. 

8. 

7917362  in.-^56  in. 

9.   $928735 -^  $125   ($5x5x5). 

10.  $713456-^648  (9  x  9  x  8). 

11.  $3271826-^147  (7x7x3). 

12.  $682754^8330  ($8x6x7). 

13.  $917583^224(8x7x4). 

14.  $153927-^168  (3x8x7). 

15.  $517831 -=-$360  ($8x5x9). 

16.  $175193-f-385  (11  x  7  x 5). 
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49.   To  Divide  by  10,  100,  1000,  10000,  etc. 

Illustrative     Example. 

Divide  37589  lb.  by  100. 

Explanation.— Cut  off  the  two  right-hand  figures  Solution. 

(89)  of  the  dividend,  which  is  equivalent  to  moving  the  onr\ii(\ 

remaining   figures  of  the  dividend  two  places  to  the  1|00  )  370,69 

right,   thus  decreasing  the  dividend  one  hundredfold  375  quo.,  89  rem. 

(Rena.,  14),  and  producing  the  required  quotient  3751b.  ^  «      lu 

The  figures  cut  off  (85))  being  the  undivided  part  of  ^^"^^lA  ^b.,  Ans. 
the  true  dividend,  must  be  the  true  remainder. 

Rule. — Cut  off  from  the  right  of  the  dividend  as  many 
figures  as  there  are  ciphers  in  the  divisor,  live  remaining 
figiires  will  express  the  quotient,  and  the  figures  cut  off  will 
express  the  remainder. 

Examples     for     Practice. 


Divide 

1.  89734  gal.  by  100. 

2.  $689756  by  SIOOO. 

3.  487536  bu.  by  10  bu. 

4.  192753  yd.  by  10000. 


Divide 

5.  S68973591  by  I0(|000. 

6.  537869  yr.  by  1000  yr. 

7.  8273625  ft.  by  100  ft. 

8.  5917826  bbl.  by  10000. 


50.  When  any  divisor  has  ciphers  on  the  right. 

Illustrative     Example. 

Divide  851987  by  1900. 

Explanation.     The  divisor  (1900)  equals  100  x  19.  Solution. 

Applying  48,  divide  by  one  of  these  factors  (100)  as  19|00)S519|87($27  Quo. 

shown  in  49,  obtaining   $519  as   one-nineteenth   of  oq 

the  true  quotient,  and  $87  dollars  as  part  of  the  true  

remainder.  139 

Divide  $519  by  19,  obtaining  the  true  quotient  133 

($27)  and  a  second  remainder  of  $G,   which  is  one-  "$68^  Rem 
hundredth  of  the  true  remainder.     Multiply  $6  by 
100,  and  add  $87  to  the  product,  obfeining  $687  as  the  total  true  remainder. 

Rule. — I.   Cut  off  the  ciphers  at  the  right  of  the  divisor  and 
an  equal  number  of  figures  at  the  right  of  the  dividend. 

49— 50 
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II.  Divide   the   remaining  figures  of  the  dividend  hy  the 
remaining  figures  of  the  divisor  to  find  the  true  quotient. 

III.  Prefix  the  remainder,  if  any,  to  the  figures  cut  off  from 
the  dividend,  to  obtain  the  true  remainder. 


Examples  for  Practice. 


Divide 

1.  918345G  lb.  by  700. 

2.  1528370  bbl.  by  5000. 

3.  5827913  gal.  by  900. 

4.  268349  yd.  by  8900. 

5.  2738291  bu.  by  123000. 


Divide 

6.  $4137861  by  $67000. 

7.  $172835918  by  126300. 

8.  $68739251  by  $31200. 

9.  $58263719  by  $41000. 
10.  $25713826  by  $927000. 


UNITED  STATES  MONEY. 

51.  In  United  States  Money,  10  cents  equal  one  dime  ;  and  10 
dimes  or.  100  cents  equal  one  dollar. 

Rem.  1.— The  Sign  of  U.  S.  money  is  $. 

Rem.  3. — A  period  or  point  (.)  is  used  to  distinguish  the  several  denominations 
of  U.  S.  money;  all  the  orders  on  the  left  of  the  point  expressing  dollars;  the 
first  order  at  the  right  of  the  point,  tens  of  cents  or  dimes ;  and  the  second  order 
at  the  right  of  the  point,  units  of  cents  (less  than  ten  cents). 

Rem.  3. — U.  S.  money  is  usually  expressed  in  two  denominations,  dollars  and 
cents.  If  the  cents  are  less  than  10,  a  cipher  is  written  before  the  cents  and  after 
the  point,  to  denote  the  absence  of  tens  of  cents  or  dimes. 


Write 

1. 

2. 

3. 

4. 

5. 

6. 


32  dollars  and  16  cents. 
145  dollars  and  95  cents. 
708  dollars  and  60  cents. 
65  dollars  and  8  cents. 
346  dollars  and  5  cents. 
1275  dollars  and  9  cents. 


Read 

13.  $  .04. 

14.  $  .35. 

15.  $  .07. 

16.  $  .03. 


17.  $725.45. 

18.  $1250.09. 

19.  $7283.75. 

20.  $1275.50. 


Write 

7.  5362  dollars  and  85  cents. 

8.  7900  dollars  and  6  cents. 

9.  472  dollars  and  34  cents. 

10.  2075  dollars  and  4  cents. 

11.  8123  dollars  and  75  cents. 

12.  6274  dollars  and  3  cents. 


Read 

21.  $625.06. 

22.  $4285.35. 

23.  $9276.18. 

24.  $7253.04. 


25.  $573.08.. 

26.  $129.65. 

27.  $325.05. 

28.  $4283.12. 
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52.  Since  there  are  100  cents  in  1  dollar,  dollars  may  be  changed 
to  cents  by  annexing  two  ciphers  (38);  and  ceYits  may  be  changed  to 
dollars  by  cutting  off  two  figures  from  the  right  (49). 


Change  to  cents. 


1.  $i;iSr. 

2.  82965. 

3.  14537. 

4.  19269. 


5.  $6230. 

6.  $4175. 

7.  1918.50 

8.  $625.45 


Change  to  dollars. 

9.  27158  cents. 

10.  295  cents. 

11.  5873  cents. 

12.  7500  cents. 


13.  9000  cents. 

14.  8275  cents. 

15.  412580  cents. 

16.  6275  cents. 


53.   Addition  of  United  States  money. 

Illustrative     Example. 

Add  $536,  $275.08,  $625.45,  $572,  and  $6298.86. 

Explanation.— Only  similar  units  can  be  added  (Prin.  1, 
22).  Therefore,  arrange  the  several  addends  so  that  cents 
shall  fall  under  cents,  dimes  under  dimes,  units  of  dollars 
under  units  of  dollars,  tens  of  dollars  under  tens  of  dollars,  etc. 

Add  as  in  ordinary  addition.  The  sum  of  the  dimes'  orders 
being  13  dimes  (Prin.  2  and  3,  22)  or  1  dollar  and  3  dimes, 
place  a  point  to  the  left  of  the  3  dimes  to  denote  the  denomi- 
nation  of  its  units  (Rem.  2,  51). 


y^\BR   A    ,'■    y 
OK   THK 
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Solution. 

$536. 
375.08 
625.45 
572. 

6298.86 


$8307.39 


Rule.— I.  Arrange  the  addends  so  that  their  respective  points 
shall  fall  in  a  vertical  colmnn. 

II.  Add  and  carry  as  in  ordinary  addition. 

III.  Place  a  point  in  the  sum  directly  under  those  of  the 
addends. 


Examples     for     Practice 

Add  $430.50,  $8215.09,  $725,  $62.75,  $250.45,  and  $91  08 
Add  $2580.70,  $269.04,  $290,  $2140.38,  and  $13248.60 
Add  8712.41,  $25.38,  $5,  $19.60,  $275.45,  and  $1239.50 
Add  $915.80,  $520.75,  $68.30,  $25.95,  $1.25,  and  $536.78. 
AYhat  is  the  sum  of  9  dollars  and  '5  cents,  25  dollars  and  40 

cents,  7  dollars  and  38  cents,  25  cents,  9  cents,  and  2  dollars  and  75 

cents  ? 

6.  I  bought  of  a  grocer  as  follows  :  sugar,  75  cents  ;  coffee  30 
cents;  flour,  $6.75;  molasses,  60  cents  ;  soap,  6  cents ;  and  matches, 
2  cents.     What  was  the  amount  of  my  bill  ? 

^  53-53 
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54.  Subtraction  of  United  States  money. 

Illustrative     Example. 

Subtract  19  dollars  and  8  cents  from  45  dollars. 

Explanation. — Only  similar  units  can  be  subtracted  (Prin.  1, 
26).  Hence,  arrange  the  terms  so  that  the  point  in  the  subtra- 
hend shall  fall  under  the  point  of  the  minuend,  causing  similar 
orders  to  fall  in  the  same  column.  Since  the  minuend  contains 
no  cents,  either  write,  or  imagine  to  be  written,  a  cipher  in  each 
of  the  missing  orders  of  the  minuend.  Subtract,  borrow,  and 
carry  as  in  ordinary  subtraction. 

Rule. — I.  Arrange  the  suhtvaJiend  so  that  its  point  shall  fall 
under  the  point  of  the  minuend. 

II.  Subtract,  horroiv,  and  carry  as  in  ordinary  subtraction. 

III.  Place  a  point  in  the  remainder  directly  under  those  of 
the  minuend  and  subtrahend. 


Solution, 

145. 
19.08 

$25.92 


Examples    for     Practice. 

Subtract 

Subtract 

1. 

1275.15  from  $425.90. 

7.  $29135.38  from  $29275.06. 

2. 

12183.50  from  $5275.85. 

8.  $518.30  from  $725. 

3. 

$3425  from  $8250.60. 

9.   $25  and  9  cents  from  $31. 

4. 

$2951.85  from  $3126. 

10.   6  cents  from  $2  and  5  cents 

5. 

$627.35  from  $4285. 

11.  3  cents  from  5  dimes. 

6. 

$2178  from  $3240.95. 

12.   $37  from  $225  and  8  cents. 

55.   Multiplication  of  United  States  money. 


Illustrative     Example. 

Multiply  735  dollars  and  5  cents  by  53. 

Explanation. — Place  the  multiplier  under  the  multiplicand 
and  proceed  as  in  ordinary  multiplication.  Since  the  multipli- 
cand expresses  73505  cents,  53  times  the  multiplicand  or  3895765 
must  also  express  cents  (Prin.  3,  :}  S).  Hence,  cut  off  two  figures 
from  the  right  of  the  product  to  make  it  express  dollars  (52). 


Solution. 

$735.05 
53 

2205  15 
36752  5 

$38957.65 


Rule. — I.    Arrange  the  factors  and  multiply  as  in  ordinal^; 
multiplication. 

II.    //  the  multiplicand  contains  cents,  point  off  two  figures, 
for  cents,  from  the  i-ight  of  the  product. 
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Examples 
Multiplv 

1.  82?i9  by  75. 

2.  68729. 15  by  28. 

3.  $629. 70  by  146. 

4.  $5128.38  by  327. 

5.  '$628.62  by  43. 

6.  $4275.50  by  671. 


\     Practice. 
Multiply 

7.  8325  and  5  cents  by  27. 

8.  68150  and  9  cents  by  325. 

9.  6576  and  24  cents  by  92. 

10.  66125  and  7  cents  by  168. 

11.  9  cents  by  3251. 

12.  15  cents  by  467 


5G.   Division  of  TJ.  S.  money  by  an  abstract  divisor. 
Illustrative     Examples. 


1.  Divide  6101.84  by  76. 

Explanation.— Divide  $101.84  by  76  as  in  ordi- 
nary division. 

Since  the  dividend  expresses  10184  cents,  one 
seventy-sixth  of  the  dividend  or  the  quotient  (134) 
must  also  express  cents  (Summary,  41).  Hence,  point 
off  two  figures  from  the  right  of  the  quotient  to  make 
it  express  dollars. 

2.  Divide  6105  by  84. 

Explanation.— If,  as  in  the  present  example,  the 
dividend  (§105)  is  an  exact  number  of  dollars  ;  and  it 
is  found  that  the  division  of  the  dividend  as  it  stands 
will  produce  a  remainder,  add  two  eiphei-s  to  the 
dividend  (changing  it  to  cents)  and  continue  the  divi- 
sion until  these  two  ciphers  have  been  brought  down. 
Then  point  off  two  figures  in  the  quotient,  as  ex- 
plained in  the  preceding  example. 


Solution. 
76  )  6101.84  (  61.34 
76 
258 
228 
304 
304 

Solution. 
^  84  )  6105.00  (  61.25 
84 
210 
168 
420 
420 


^vIq.— Divide  as  in  ordinarij  division.  If  the  dividend  con- 
tains cents,  point  off  two  figures,  for  cents,  from  the  right  of  the 
quotient. 

Note  1.— If  the  dividend  does  not  contain  cents,  and  is  not  exactly  divisiblo 
by  the  divisor,  annex  two  ciphers  to  (he  dividend  to  make  it  express  cents,  and 
continue  the  division  until  these  ciphei-s  have  been  brought  down. 

Note  2.— It  is  not  customaiy  to  carry  the  quotient  beyond  the  cents'  order.  If 
the  final  remainder  is  less  than  half  tlic  divisor,  omit  it ;  if  more,  add  1  io  tho 
cents'  order  of  the  quotient    * 

5« 
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OF    INTEGERS. 

Examples 

FOR     Practice. 

Divide 

Divide 

1.  $592.50  by  6. 

6.  $178169.60  by  328. 

2.  $712.92  by  12. 

7.  $105320  by  32. 

3.  $22480.57  by  47. 

8.  $292023  by  426. 

4.  $477.09  by  93. 

9.  $167889  by  764. 

6.  $642.20  by  845. 

10.  $5691.75  by  7589. 

57.   Division,  of  IT.  S.  money  by  IT.  S.  money. 

Illustrative     Example. 

Divide  $497  by  $3.50. 

Solatfan 

Explanation. — Since  the  divisor  expresses  cents 
(350  cents)  annex  two  ciphers  to  the  dividend  that  it 
may  also  express  cents  (Summary,  41).  Divide  as 
in  ordinary  division,  finding  that  850  cents  are  con- 
tained in  49700  cents,  142  times. 


$.3.50  )  $^97.00  (  142 
350 
1470 
1400 


700 
700 


Rule. — //  either  the   divisor  or  dividend  expresses    cents, 
mahe  hath  express  cents.     Divide  as  iiv  ordhvary  division. 


Examples    for    Practice. 

Divide 

Divide 

1.   $2358.23  by  $4.ia. 

6.  $108  by  35  cents. 

2.  $1635.90  by  $.05. 

7.  $406602  by  9  cents 

3.  $72275  by  $1.75. 

8.  $9875  by  5  cents. 

4.  $52808  by  $5.74. 

9.  $111  by  $1.48. 

5.  $39570.50  by  $682.25. 

10.  $18991.15  by  $283.45. 

RELATION  OF  INTEGERS. 

58.  All  arithmetical  operations  involve  either  an  increase  or  de- 
crease of  some  given  number.  The  law  of  increase  and  decrease  of 
integral  numbers  is  simple  in  character  and  uniform  in  application. 
A  given  integer  is  increased  by  considering  it  an  addend  and  augment- 
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ing  it  by  one  or  more  otlier  addends  ;  and  is  decreased  by  considering 
it  the  sum  of  two  or  more  addends  and  taking  away  one  or  more  of 
those  addends.  The  former  process  is  called  addition  and  the  latter 
subtraction.  A  full  comparison  of  these  operations  is  shown  in  29. 
Multiplication,  however,  is  a  more  convenient  process  when  the  in- 
crease is  by  equal  addends  (30);  and  division  when  the  decrease  is  by 
equal  addends.     Hence, 

To  find  the  total  of)       ^if  unequal^  requires  addition  ; 
ttoo  or  inore  addends,  S       \  if  equal,  requires  imdtiplieation. 

To  find    ONE  of  two)       \  if  unequal,  requires  sttbtraction ; 
or  more  addends,         )       (if  equal,  requires  division. 

59.  It  is  thus  seen  that  addition  and  subtraction  produce  opposite 
results  involving  unequal  addends ;  that  division  and  multiplication 
produce  opposite  results  involving  equal  addends  ;  that  multiplication 
and  addition  produce  similar  results,  and  the  employment  of  each  is 
dependent  respectively  upon  the  equality  or  inequality  of  the  consid- 
ered addends ;  so  with  division  and  subtraction.  The  processes  of 
addition  and  subtraction  on  the  one  hand,  and  of  multiplication  and 
division  on  the  other,  are  illustrated,  comparatively,  by  the  following 
simple  problems  : 

60.  Addition  and  Subtraction  compared. 

1.  A  has  875  and  B  $50.     How  much  have  both  ? 

2.  A  and  B  have  $125.     If  A  has  $75,  how  much  has  B  ? 

Solution. 

Components  of  (  subtrahend,  if  given    =  $75=unequal  addend  )  Components  of 
given  minuend.  \  remainder,  if  required=    50=uneqiial  addend  ^  required  sum. 

Minuend,  if  given=  $l25=total  of  unequal  addend8=6um,  if  required. 

Deduction.— The  total  of  two  or  more  unequal  addends  is  the  sum  if  required^ 
or  the  minuend  if  given;  and  the  components  of  a  required  sum  or  given  minuend 
are  the  addends  of  which  it  is  composed.  Hence,  add  the  components  to  find  a 
required  sum  ;  and  subtract  one  component  from  a  given  sum  to  find  the  remain- 
ing component. 

61.  Multiplication  and  Division  compared. 

1.  Find  the  total  weight  of  35  bu.  of  wheat,  allowing  GO  lb.  to 
the  bu. 

2.  If  35  bu.  of  wheat  weigh  2100  lb.,  what  is  the  weight  of  1  bu.? 

59— Gl 
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3.  How  many  bushels  in  2100  lb.  of  wheat,  allowing  GO  lb.  to 
the  bu.  ? 

Solution. 

Factors  of  giv  j  Concrete   divisor^    60  lb.- weight  of  1  equal  addend = multiplicand  \  Factors  of  required 
en  dividuna.     |  abstract  quotient  =    35       =  number  of  equal  addends  =  multiplier      f  product. 
Dividend,  if  given=2100  lb.=total  of  equal  addends      =product,  if  required. 

Deduction. — The  total  of  two  or  more  equal  addends  is  the  product  if  re- 
quired, or  the  dividend  if  giveti.  One  factor  of  a  required  product  or  given 
dividend  is  the  weight,  measure,  value,  etc.,  of  one  equal  addend ;  and  the  other 
factor  is  the  number  of  such  equal  addends.  Hence,  if  a  product  is  required, 
multiply  its  two  given  factors  ;  and  if  a  product  is  given,  divide  it  by  its  given 
factor,  and  the  quotient  will  be  its  remaining  factor. 

63.  Summary. — To  determine  which  of  the  fundamental  rules 
should  be  employed  in  the  solution  of  a  given  example,  ascertain 
whether  its  considered  addends  are  equal  or  unequal. 

I.  If  the  considered  addends  are  unequal^  (a)  employ  addition  if  the  total 
weighty  measure,  value,  etc.,  is  required;  or  (b)  subtraction  if  the  total 
weight,  measure,  value,  etc.,  is  given. 

II.  ffthe  considered  addends  are  equal,  (c)  employ  multiplicaton  if  the 
total  weight,  measure,  value,  etc. ,  is  required  ;  or  (d)  division  if  the  total 
weight,  measure,  value,  etc. ,  is  given. 

Note.  1. — An  example  may  involve  two  or  more  given  or  required  totals  of 
equal  addends,  in  which  case  there  will  be  as  many  separate  divisions  as  there  are 
given  totals,  and  as  many  separate  multiplications  as  there  are  required  totals. 

63.  Review     Examples. 

1.  A  man  bought  450  acres  of  land  at  817.25  per  acre,  expended 
$1735  in  improvements,  and  then  sold  it  at  825  per  acre.     What  was 


his  gain  ? 

2.  What  is  the  cost  of  13  car  loads  of  wheat,  each  car  containing 
735  bushels,  at  81.08  per  bushel  ? 

3.  How  much  must  be  paid  for  18200  pounds  of  corn  bought  at  75 
cents  per  bushel,  allowing  50  pounds  to  the  bushel  ? 

4.  A  lumber  dealer  sold  3528G  feet  of  lumber  on  Monday,  47239 
feet  on  Tuesday,  19275  feet  on  Wednesday,  502G0  feet  on  Thursday, 
9525  feet  on  Friday,  and  109275  feet  on  Saturday.  What  were  his 
total  sales  for  that  week  ? 

5.  I  deposited  in  bank  at  various  times  the  following  sums : 
$825.40,  8325.75,  890.50,  81350.48,  and  875.15.  After  making  the 
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last  deposit,  I  found  there  was  a  balance  to  my  credit  of  I19G0.85. 
How  much  had  I  withdrawn  ? 

6.  A  merchant  had  $91.20  remaining  after  buying  2180  bushels  of 
rye  at  75  cents  per  bushel  and  5237  bushels  of  wheat  at  81.05  per 
bushel.  How  many  bushels  could  he  have  purchased  if  he  had  bought 
no  rye  and  invested  all  his  money  in  wheat  ? 

7.  A  man  first  owed  §5384.25,  but  after  making  four  payments 
thereon,  he  owed  only  $930.50.  If  his  first  payment  was  §750,  his 
second  $1275.30,  and  his  third  S9G0.75,  what  was  his  fourth  payment  ? 

8.  A  dealer  bought  cattle  for  81GG9'4.50  and  sold  them  for 
$19047.30,  gaining  $G.80  per  head.     How  many  cattle  did  he  buy  ? 

9.  A  farmer  sold  125  acres  of  land  at  $45  per  acre,  received  $3150 
in  cash,  and  took  a  note  for  the  remainder.  What  was  the  face  of 
the  note  ? 

10.  I  owe  A  $525.75,  B  $240.30,  C  $875.50,  and  D  $340.  If  I  pay 
A  $175.28,  B  $100,  C  $420,  and  D  $150.75,  what  will  be  my  total 
remaining  indebtedness  ? 

11.  I  bought  15  yards  of  muslin  at  7  cents  per  yard,  18  yards  of 
alpaca  at  45  cents  per  yard,  9  yards  of  sheeting  at  30  cents  per  yard, 
8  yards  of  cloth  at  $1.75  per  yard,  and  in  payment  gave  the  clerk  3 
ten-dollar  notes.     How  much  change  should  he  return  ? 

12.  If  a  man  buys  230  acres  of  land  for  $G210,  sells  50  acres  at  $29 
per  acre,  76  acres  at  $28.50  per  acre,  and  41  acres  at  $31.25  per  acre, 
at  what  price  per  acre  must  he  sell  the  remainder  to  make  a  total 
profit  of  $1349  ? 

13.  A  farmer  sold  to  a  merchant  15  pounds  of  butter  at  28  cents 
per  pound,  25  dozen  eggs  at  14  cents  per  dozen,  5  dozen  chickens  at 
$2.20  per  dozen,  and  in  payment  received  4  gallons  of  molasses  at  55 
cents  per  gallon,  9  pounds  of  coffee  at  18  cents  per  pound,  1  bbl.  of 
flour  worth  $G.40,  and  the  remainder  in  sugar  at  8  cents  per  pound. 
How  many  pounds  of  sugar  did  the  farmer  receive  2 

14.  A  man  bought  89  acres  of  land  for  $3337.50,  sold  32  acres  at 
$40  per  acre  and  the  remainder  at  $45  j)er  acre.     What  was  his  gain  ? 

15.  If  $350  be  paid  for  5G  barrels  of  flour,  how  many  barrels  can 
be  bought  for  $250.25,  at  the  same  price  per  barrel  ? 

16.  I  bought  a  farm  for  $0737.50  and  sold  it  for  $7218.75,  gaining 
$2.75  per  acre.     How  many  acres  did  the  farm  contain  ? 

17.  A  dealer  having  750  bushels  of  corn  bought  830  bushels  addi- 
tional, then  sold  235  bushels,  then  bought  340  bushels,  then  sold  465 
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bushels,  then  bought  190  bushels,  and  then  sold  enough  to  reduce  his 
stock  of  corn  to  620  bushels.  What  was  the  amount  of  his  last  sale  at 
68  cents  per  bushel  ? 

18.  A  farmer  has  $180.50  in  cash,  and  by  selling  his  crop  of  apples 
at  75  cents  per  bushel,  3  calves  at  $8  each,  7  lambs  at  $4.25  each,  and 
borrowing  $73  from  his  neighbor,  he  is  able  to  pay  off  a  mortgage 
upon  his  farm  amounting  to  $550.  How  many  bushels  of  apples  did 
he  sell  ? 

19.  A  merchant's  sales  were  as  follows  :  Monday,  $315.30  ;  Tues- 
day, $405.75;  Wednesday,  $298.45;  Thursday,  $325.62;  Friday, 
$318.25;  and  Saturday,  $480.55.  What  were  his  average  sales  per 
day  ? 

Rem.  —  Averages  are  found  by  dividing  the  sum  ox  two  or  more  unequal 
addends  by  the  number  of  addends,  thus  changing  them  to  equal  addends. 

20.  A,  B,  and  C  joined  in  buying  a  farm  containing  420  acres  for 
$7665.  How  much  ought  each  to  pay  if  A  took  75  acres,  B  130  acres, 
and  C  the  remainder,  the  land  being  of  uniform  value  ? 

21.  A  grocer  mixed  350  pounds  of  Rio  coffee  costing  12  cents  per 
pound  with  175  pounds  of  Laguayra  coffee  costing  16  cents  per 
pound.  At  what  price  per  pound  must  he  sell  the  mixture  to  gain 
$8.75? 

22.  It  required  9  men  to  dig  A's  cellar  in  5  days,  and  30  men  to  dig 
B's  cellar  in  6  days.     How  many  times  the  size  of  A's  cellar  is  B's  ? 

23.  A  man  bought  12  pounds  of  sugar  at  7  cents  per  pound,  3 
pounds  of  coffee  at  22  cents  per  pound,  12  pounds  of  buckwheat  at  4 
cents  per  pound,  and  3  gallons  of  syrup  at  65  cents  per  gallon,  tender- 
ing a  ten-dollar  bill  in  payment.    How  much  change  should  he  receive  ? 

24.  If  30  men  can  complete  a  contract  in  48  days,  in  how  many 
days  can  40  men  complete  it  ? 

25.  If  12  men  can  build  a  boat  in  17  days,  how  long  will  it  take  to 
build  it  if  8  men  leave  at  the  close  of  the  sixth  day  ? 

26.  A  man  bought  3500  bushels  of  wheat  and  2763  bushels  of  rye 
for  $5778.55.  If  the  cost  of  the  wheat  was  98  cents  per  bushel,  what 
was  paid  per  bushel  for  the  rye  ? 

27.  A  man  has  $2016.62,  bought  370  bushels  of  wheat  at  $1.12  per 
bushel,  980  bushels  of  corn  at  74  cents  per  bushel,  536  bushels  of  rye 
at  82  cents  per  bushel,  ziA  invested  the  remainder  of  his  money  in 
flour  at  $6.25  per  barrel     Fow  many  barrels  of  flour  did  he  buy  ? 
63 
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28.  An  army  consisted  of  3  divisions,  each  division  of  5  brigades, 
each  brigade  of  G  regiments,  each  regiment  of  10  companies,  and  each 
company  of  85  men.     How  many  men  did  the  army  contain  ? 

29.  In  1880,  the  population  of  the  city  of  Xew  York  was  120G577, 
and  of  Phihxdelphia  8471  TO.  How  much  does  Xew  York  lack  of 
having  double  the  population  of  Philadelphia  ? 

30.  A  and  B  start  from  the  same  point  and  travel  in  the  same 
direction,  one  at  the  average  speed  of  28  miles  per  day,  and  the  other 
at  the  average  speed  of  4  miles  per  hour,  traveling  9  hours  per  day. 
How  far  apart  Avill  they  be  at  the  close  of  the  ninth  day  ? 

31.  If  A  and  B  start  from  the  same  point  and  travel  in  opposite 
directions,  A  at  the  rate  of  3  miles  per  hour  and  8  hours  per  day,  and 
B  at  the  rate  of  4  miles  per  hour  and  9  hours  per  day,  how  far  apart 
will  they  be  at  the  end  of  the  sixth  day  ? 

32.  I  bought  24  yards  of  goods  for  S8.40,  and  a  friend  bought  the 
remainder  of  the  piece  at  the  same  price  per  yard,  paying  8G.30. 
How  many  yards  did  the  piece  contain  ? 

33.  The  temperature  of  a  certain  city  averaged  80°  Fahrenheit  for 
the  month  of  June,  90°  for  July,  and  91°  for  August.  What  was  the 
average  temperature  for  the  three  months  ? 

34.  A  contractor  expected  to  complete  a  contract  in  38  days  by 
employing  75  men  ;  but  after  working  28  days,  25  of  these  men  were 
discharged.  In  how  many  days  can  the  remainder  of  the  men  com- 
plete the  contract  ? 

35.  If  there  are  32  quarts  in  a  bushel,  how  much  will  be  received 
for  3  bushels  of  chestnuts  by  retailing  them  at  8  cents  per  quart  ? 


FACTORING. 

64.  The  Factors  of  a  number  are  such  integers  as  will  produce 
it,  if  multiplied  together. 

Thus,  6  and  7  are  factors  of  43  ;  3,  2,  and  5  are  factors  of  30. 

65.  A  Prime  Number  is  a  number  which  has  no  integral  factors 
except  itself  and  1. 

66/  A  Composite  Number  is  a  number  Avhich  has  otlier  integral 
factors  than  itself  and  1. 

Thus,  15  is  a  composite  number  because  3x5  =  15,  but  19  is  a  prime  numbe" 
because  its  only  factors  are  1  x  19. 
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DIVISIBILITY   OF    NUMBERS. 

67.  An  Exact  Divisor  of  a  number  is  one  which  will  divide  it  and 
leare  no  remainder. 

68.  One  number  is  said  to  be  divisible  by  another  when  it  contains 
that  other  an  exad  number  of  times.  Any  number  is  divisible  by 
itself  and  1  ;  and  it  will  be  divisible— 

1.  By  2,  if  it  is  an  even  number. 

2.  By  3,  if  the  sum  of  all  its  figures  is  divisible  by  3. 
Thus,  285  is  divisible  by  3  because  2  +  8  +  5,  or  15  is  so  divisible. 

3.  By  4,  if  its  two  right-hand  figures  are  either  ciphers  or  express 
a  number  AvhicH  is  divisible  by  4. 

Thus,  4  is  an  exact  divisor  of  900  because  its. two  right-hand  figures  are 
ciphers  ;  and  of  1756  because  the  number  expressed  by  its  two  right-hand  figures 
(56)  is  divisible  by  4. 

4.  By  5,  if  its  right-hand  figure  is  either  5  or  0. 

5.  By  6,  if  it  is  an  even  number  and  the  sum  of  its  figures  is 
divisible  by  3. 

Thus,  G  is  an  exact  divisor  of  348,  because  the  latter  is  an  even  number,  and 
the  sum  of  its  orders  (3  +  4  +  8=15)  is  divisible  by  3. 

6.  By  8,  if  its  three  right-hand  figures  are  either  ciphers  or  express 
a  number  which  is  divisible  by  8. 

Thus,  8  is  an  exact  divisor  of  5000  because  its  three  right-hand  figures  are 
ciphers  ;  and  of  62176  because  the  number  expressed  by  its  three  right-hand 
figures  (176)  is  divisible  by  8. 

7.  By  9,  if  the  sum  of  its  figures  is  divisible  by  9. 

Thus,  56178  is  divisible  by  9  because  6  +  6  +  1  +  7  +  8,  or  27  is  so  divisible. 

8.  By  10,  if  its  right-hand  figure  is  a  cipher. 

PRIME    FACTORS. 

••  / 

69.  A  Prime  Factor  of  a  number  is  any  prime  number  taken  as 
a  factor. 

Rem.  1.— 3  x  5  are  prime  factors  of  15,  since  each  of  these  factors  is  a  prime 
numbor.  4x8  are  composite  factors  of  32,  since  each  of  these  factors  is  a  com- 
posite number. 

Rem.  2.— -All  the  prime  or  composite  factors  of  a  number  are  exact  divisors  of 
that  number.  Therefore,  any  prime  number  that  is  an  exact  divisor  of  a  given 
number  must  also  be  a  prime  factor  of  that  number. 
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70.   To  find  the  prime  factors  of  a  composite  number. 


43 


Illustrative     Example. 

What  are  the  prime  factors  of  924  bushels  ? 

Explanation. — Since  924  is  an  even  number,  divide  it  by  2, 
a  prime  number  (1,  Gf),  obtaining  462.  Since  4G2  is  another 
even  number,  divide  it  by  2,  obtaining  231.  Since  the  sum  of 
the  figures  of  231  (2  +  3  +  1=6)  is  divisible  by  3,  a  prime  number, 
take  3  as  the  next  divisor  (2,  08),  obtaining  77.  Divide  77 
by  7,  a  prime  number,  obtaining  11,  another  prime  number. 
Hence,  tlie  several  prime  divisors  (2,  2,  3,  7)  and  the  prijne 
quotient  (11  bu.)  are  the  prime  factors  of  924  bu. 


Solution. 
2  )_924  bu. 
2)462    " 
3)231    " 

7777    " 
11  bu. 


Eule. — Divide  the  given  mniiber  hy  its  least  jji%me  factor; 
similarly  divide  the  resulting  qitntient ;  and  so  continue  until 
a  prime  quotient  is  obtained.  The  several  divisors  and  the 
last  quotient  are  the  prime  factors. 

Proof  —  The  continued  product  of  all  the  prime  factors 
should  equal  the  given  number. 


Examples     for     Practice. 

Find  the  prime 

factors  of 

Find  the  prime 

'actors  of 

1.  40  lb. 

6.   274  days. 

11.   18216  yr. 

16.  30240  yd. 

2.  45  gal. 

7.  392  yr. 

12.   13356  bu. 

17.   $108900. 

3.   126  ft. 

8.   525  men. 

13.   86832  oz. 

18.  56250  ft. 

4.  132  yd. 

9.   6435  tons. 

14.  46494  yr. 

19.  8366025. 

6.  ^lObbl. 

10.   10472  bbl. 

15.  29184  hr. 

20.  $4266108. 

COMMON    DIVISORS. 

71.  A  Common  Divisor  of  two  or  more  numbers  is  any  number 
that  will  exactly  divide  each  of  them. 

73,  The  Greatest  Common  Divisor  of  two  or  more  numbers  is  the 
greatest  number  that  will  exactly  divide  each  of  them. 

Rem. — When  numbei"s  have  no  common  divisor  except  1,  they  are  said  to  be 
prime  to  each  other. 
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73.  Principles. — 1.  One  nu7nber  is  an  exact  divisor  of  only  such  other 
numbers  as  contain  all  its  prime  factors. 

2.  A  common  divisor  of  two  or  more  numbers  contains  only  such  prime 
fojctors  as  are  common  to  those  numbers. 

3.  The  greatest  common  divisor  of  two  or  more  numbers  contains  all  the 
prime  factors  which  are  common  to  those  numbers,  but  no  others. 

4.  The  greatest  common  divisor  of  two  numbers  is  a  divisor  of  their  sum, 
of  their  difference,  and  of  the  sum  or  difference  of  one  number  and  any 
number  of  times  the  other. 

74.  To  find  the  greatest  common  divisor  of  two  or  more  numbers 
by  factoring. 

Illustrative     Example. 

Find  the  greatest  common  divisor  of  $42,  $G0,  and  $84. 


Solution. 

$3  )  $42_$60— $S4 

2y~14—  20—  28 


7_  10—  14 
$3x2  =  $6,  G.  a  D. 


Explanation.— Since  $3  will  exactly  divide 
each  of  the  given  numbers,  it  is  one  factor  of  their 
greatest  common  divisor  (Prin.  2,  73).  Since  2 
will  exactly  divide  each  of  the  resulting  quotients, 
it  is  a  second  factor  of  the  greatest  common  divi- 
sor. Since  no  number  will  exactly  divide  all  the 
quotients  in  the  lower  line,  they  contain  no  other 
common  factor,  and  therefore  the  product  of  the 
common  factors  already  found  ($3  x  2=$6)  must  be  the  greatest  common  divisor. 

Rule.— I.  Arrange  the  numbers  in  a  line  and  divide  by  any 
prime  number  that  will  exactly  divide  all  of  them. 

II.  Similarly  divide  the  resulting  quotients;  and  so  con- 
tinue until  no  number  ivill  exactly  divide  all  of  the  last  set  of 
quotients. 

III.  Tlie  product  of  the  several  divisors  will  be  the  greatest 
common  divisor. 


Examples    for 
Find  the  greatest  common  divisor  of 

18  bu.,  3G  bu.,  72  bu.,  90  bu. 
IG  yr.,  24  yr.,  48  yr.,  80  yr. 
24  yd.,  3G  yd.,  48  yd.,  72  yd. 
30  ft.,  42  ft.,  54  ft.,  78  ft. 
24  lb.,  3G  lb.,  60  lb.,  132  lb.  ' 
28  oz.,  42  oz.,  84  oz.,  112  oz. 
$12,  $18,  $24,  $36,  $54. 


Practice. 

8.  G3  bbl.,  105  bbl.,  147  bbl. 

9.  36  ft.,  84  ft.,  108  ft.,  144  ft. 

10.  105  bu.,  160  bu.,  400  ba. 

11.  $17,  $51,  $68,  $102. 

12.  $27,  $81,  $135,  $162. 

13.  180  yd.,  216  yd.,  276  yd. 

14.  140  oz.,  315  oz.,  385  oz. 
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75.    To  find  the  greatest  common  divisor  of  two  numbers  which 
cannot  be  conveniently  factored. 

Illustrative     Example. 

Find  the  greatest  common  divisor  of  $779  and  §1653. 

Explanation.— The  G.  C.  D.  of  $779  .intl  Solution. 

V"i53   must   divide   the   difEerenoe    between  $779  )  $1653  (  2 

.;  luT^-i  and  two  times  $77i)  (Prin.  4,  73),  and  *     ''            "^  ^  "' 

ci.at  difference  is  $95.  J^ 

Tlie  G.  C.  D.  of  §95  and  $779  must  divide  $95  )  $779  (  8 

the  difference  between  $779  and  eight  times  .j^gy 

$U5,  and  that  difference  is  $19.  — -_  .  ^r,~  ,  ^^ 

The  G.  C.  D.  of   $19  and   $95  mnst  be  ^^-^  )  5>J^  K  ^ 

$19,  for  $19  will  divide  itself  and  is  con-  95 

tr.ined  exactly  5  times  in  $95.    Hence,  $19  is  ftl  0  =  G    C   D 

the  a.  C.  D.  of  $779  and  $1653.  ^              ... 

Rule.—I.  Diriile  the  greater  number  hy  the  less.  If  there 
is  no  rcniain(lcr,the  less  number  will  he  the  greatest  cmnmon 
divisor. 

11.  If  there  should  be  a  remainder,  divide  the  preceding 
divisor  by  this  remainder;  and  continue  to  divide  the  last 
divisor  by  the  last  remainder  until  there  is  no  remainder.  TJie 
last  divisor  will  be  the  greatest  common  divisor. 

Note  1  —To  find  the  greatest  common  divisor  of  more  than  two  numbers:  First 
find  t'.e  greatest  common  divisor  of  any  two  of  the  numbers  ;  then  the  greatest 
comir  en  divisor  of  this  result  and  one  of  the  remaining  numbers  ;  and  so  contmue 
until  a.l  the  numbers  have  been  used.  The  last  common  di>isor  wiU  be  the  greatest; 
comm  on  divisor  of  all  the  numbers. 

I^OTE  2.— If,  at  any  time,  1  should  be  obtained  as  a  remainder,  the  numbers 
corsiuered  have  no  common  divisor. 


Examples     for     Practice 
Find  the  greatest  common  divisor  of 

1.  172  yr.  and  258  yr. 

2.  8235  and  $495. 
8.  387  lb  and  473  lb. 
4.  4G2  yd.  and  714  yd. 
&.  1377  bu.  and  1581  bu. 
6.  1083  bbl.  and  1387  bbl. 


7.  13661  ft.  and  32355  ft. 

8.  16499  doz.  and  25927  doz. 
.  9.  1980  tons  and  3120  tons. 

10.  1179  gal.  and  1703  gal. 

11.  $323,  8513,  and  $589. 

12.  81938,  82074,  and  85151. 
75 


46  COMMON     MULTIPLES. 


COMMON     MULTIPLES. 

76.  A  Multiple  of  a  number  is  any  number  that  is  exactly  divisi- 
ble by  it. 

IT.  A  Common  Multiple  o^two  or  more  numbers  is  any  number 
that  is  exactly  divisible  by  ea^Jj  of  them. 

18.  The  Least  Common  Multiple  of  two  or  more  numbers  is  the 
least  number  that  is  exactly  divisible  by  each  of  them, 

19.  Principles. — 1.  A  multiple  of  a  number  must  contain  all  the  prime 
factors  of  that  number. 

2.  A  common  multiple  of  two  or  more  numbers  must  contain  all  the 
prime  factors  of  each  of  those  numbers. 

3.  Tlie  least  comtnon  multiple  of  two  or  more  numbers  is  the  least  number 
that  contains  all  the  prime  factors  of  each  of  those  numbers. 

Rem. — Two  or  more  numbers  have  an  vnlimited  number  of  common  multiples  ; 
but  they  can  have  only  one  least  common  multiple. 

80.   To  find  the  least  common  multiple  of  two  or  more  numbers. 

Illustrative     Example. 

Find  the  least  common  multiple  of  S18,  830,  and  836. 

Explanation. — Each  of  the  given  numbers  Solution. 

contains  the  prime  factor  §2  ;  hence,  their  least      $2  )  S18 830 836 

common  multiple  must  contain  the  factor  $2  at  ~ — -  ~  r~ 

least  once.  ^  )     9—     lo  —     18 

Since  3  is  a  prime  factor  of  the  unfactored  3)3  —       5  —       6 

parts  of  818  (9),  of  $30  (15),  and  of  -836  (18),  ^  _       '^^       ^ 

their  least  common  multiple  must  also  contain 
the  factor  3  at  least  once.  82  X  3  X  3  X  O  X  2  =  8180. 

Since  3  is  a  prime  factor  of  the  yet  un- 
factored parts  of  $18  (3)  and  of  $36  (6),  their  least  common  multiple  must  contain 
the  factor  3  at  least  one  more  time,  or  twice. 

In  addition  to  the  factors  already  obtained  ($2  x  3  x  3),  the  required  least  com- 
mon multiple  must  contain  the  factor  5  (the  uisfactOred  part  of  §30),  else  it  will 
not  be  divisible  by  $30  ;  and  it  must  also  contain  the  factor  2  (the  unfactored  part 
of  $36),  else  it  will  not  be  divisible  by  836.  Ilence,  the  least  common  multiple  of 
$18,  $30,  and  $36  must  be  $2  x  3  x  3  x  5  x  2,  or  $180. 

Rule. — I.   Omit  such  of  the  smaller  numbers  as  may  he  exact 
divisors  of  the  larger  numbers. 
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II.  Write  the  remaining  nitnibers  in  a  horizontal  line,  and 
divide  by  any  prime  number  tliat  luill  exactly  divide  two  or 
■more  of  tliem,  placing  the  quotients  and  the  undivided  num- 
bers in  a  line  beneath. 

III.  Divide  the  quotients  and  undivided  numbers  by  any 
prime  number  that  will  exactly  divide  two  or  more  of  tliem ; 
and  so  continue  until  all  the  numbers  in  the  lower  line  are 
prime  to  each  other. 

IV.  Tlie  product  of  the  divisors  and  the  numbers  in  the 
tower  line  ivill  be  the  least  common  multiple. 

Note. — When  no  two  of  the  given  numbers  have  a  common  prime  factor,  the 
product  of  alt  the  given  numbers  will  be  their  least  common  multiple. 


Examples     for     Practice. 


Find  the  least  common  multiple  of 

1.  24  bu.,  36  bii.,  and  42  bu. 

2.  5  yd.,  12  yd.,  and  15  yd. 

3.  12  gal.,  27- gal.,  and  30  gal. 

4.  18  lb.,  24  lb.,  and  42  lb. 

5.  15  hr.,  35  lir.,  and  45  lir. 

6.  8  doz.,  15  doz.,  and  24  doz. 

7.  27  yr.,  3G  yr.,  and  42  yr. 

8.  17  ft.,  34  ft.,  and  68  ft. 

9.  96  oz.,  168  oz.,  and  264  oz. 
10.  8315,  $525,  and  $735. 
21. 


11.  13  ft,  15  ft.,  18  ft.,  21  ft. 

12.  13  lb.,  54  lb.,  78  lb.,  84  lb. 

13.  $35,  $56,  $60,  $75. 

14.  $27,  $36,  $54,  863,  $72. 

15.  $18,  $21,  $24,  830,  $42. 

16.  $5,  $15,  $25,  $40,  $45,  $50. 
T?.  3  miles,  5  miles,  and  7  miles. 

18.  7  gal.,  11  gal.,  and  13  gal. 

19.  $24,  828,  $32,  $36,  $38,  845. 

20.  $5,  $6,  $7,  $8,  $9,  $10,  $12. 
What  is  the  shortest  distance  that  may  be  exactly  measured  by 

each  of  three  poles,  whose  lengths  are  respectively  3,  6,  and  8  feet  ? 


CANCELLATION. 

81.   Cancellation  is  the  omission  of  the  same  factor  from  both 
divisor  and  dividend  to  shorten  the  labor  of  division. 


83,  Principles. — 1.  To  cancel  any  factor  of  a  number  is  equivalent  to 
dividing  the  number  by  the  canceled  factor. 

2.  To  cancel  the  same  factor,  or  equal  factors,  from  both  divisor  and 
dividend  does  not  affect  the  quotient  (Prin.  3,  47). 
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83.   To  find  a  quotient  by  cancellation. 

Illustrative     Example. 

A  farmer  traded  IGO  pounds  of  butter,  Avorth  21  cents  per  ^ouna, 
for  2  barrels  of  sugar  averaging  240  pounds  per  barrel.  How  much 
per  pound  did  the  farmer  pay  for  the  sugar  ? 

Explanation.— §.21  x  160=  the  total  value  of  the  Solution, 

butter  ;  and  since  the  butter  was  exchanged  for  sugar,         %.qi         -^b 
the  total  value  of  the  butter  is  also  the  total  cost  of       |.21  X  100 

the  sugar.     Therefore,  divide  the  cost   ($.21xlM)  of         -— =  $-07. 

all  the   pounds   of  sugar  by  the   number  of   pounds        ^^^  ^       ^ 
(240  lb.  X  2),  obtaining  7  cents  as  the  required  price  of  "* 

one  pound. 

The  solution  may  be  simplified  by  canceling  all  factors  which  are  conimon  to 
both  divisor  (240  x  2)  and  dividend  (§.21  x  160),  and  placing  over  the  canceled 
irambei-s  their  uncanceled  factoi-s,  if  any.  Thus,  cancel  the  common  factor  2  from 
the  divisor  (^)  and  the  dividend  (1«(J)  ;  then  the  common  factor  80  from  the  divisor 
(240)  and  the  dividend  (^0);  then  the  common  factor  3  from  the  divisor  (3)  and  the 
dividend  (^),  leaving  only  the  uncanceled  factor  $.07  in  the  dividend,  which  is 
the  required  quotient. 

Rule.  —I.  Place  the  factors  of  the  dividend  above  a  hornzontal 
line  and  the  factors  of  the  divisor  below  it. 

11.  Cancel  all  factors  ivhich  are  common  to  both  divisoi  and 
dividend  ;  and  divide  the  product  of  the  uncanceled  factors  of 
the  dividend  by  the  product  of  the  uncanceled  factors  of  the 
divisor. 

Note.— If,  in  canceling,  the  quotient  1  is  obtained,  it  should  be  expresfe<l  ^ 
the  dividend  (above  the  horizontal  line),  but  not  necessarily  in  the  divisor  'below 
the  line). 

Examples    for     Practice. 

1.  Divide  $350  x  9  by  25  x  6. 

2.  Divide  $480  x  160  by  860  x  32. 

3.  Divide  75  bbl.  x  504  by  15  x  8  x  9. 

4.  Divide  315  gal.  x  64  x  56  by  360  gal.  x  392. 

5.  Divide  630  yd.  x  352  x  65  by  90  x  88  x  91. 

6.  How  many  horses  at  $175  each  are  worth  as  much  as  7  horses 
at  $125  each  ? 

7.  How  many  barrels  of  flour  worth  $8  per  barrel  should  a  miller 
give  for  40  bushels  of  wheat  worth  $1.40  per  bushel  ? 
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8.  I  exchanged  18  tons  of  hay  worth  $15  per  ton  for  corn  worth 
90  cents  per  bushel.     How  many  bushels  of  corn  did  I  receive  ? 

9.  How  many  chickens  at  $3  per  dozen  should  be  given  for  5  pieces 
of  muslin,  averaging  47  yards  per  piece  and  worth  10  cents  per  yard  ? 

10.  A  merchant  sold  12  barrels  of  pork,  averaging  200  pounds  per 
barrel,  at  8  cents  per  pound,  and  took  in  payment  IGO  hams,  aver- 
aging 10  pounds  each.  At  what  price  per  pound  were  the  hams 
estimated  ? 

11.  A  seamstress  received  8  pieces  of  bleached  muslin,  averaging 
45  yards  to  the  piece,  out  of  which  she  made  10  bundles  of  shirts  with 
12  shirts  in  each  bundle.  What  was  the  amount  of  muslin  used  in 
making  a  shirt  ? 

12.  I  bought  8  loads  of  corn,  each  load  containing  15  bags,  and 
each  bag  2  bushels;  and  paid  for  the  corn  with  8  barrels  of  sugar, 
averaging  250  pounds  per  barrel,  and  worth  9  cents  per  pound.  What 
price  per  bushel  did  I  allow  for  the  corn  ? 

13.  A  mechanic  worked  for  a  farmer  at  25  cents  per  hour  and 
averaged  8  hours  per  day  for  32  days.  He  accepted  his  wages  in 
wheat  at  $1.60  per  bushel.     How  many  bushels  did  he  receive  ? 

14.  A  manufacturer  exchanged  stockings  at  15  cents  per  pair  for  5 
bales  of  cotton,  averaging  474  pounds  per  bale,  at  12  cents  per  pound. 
How  many  dozen  pairs  of  stockings  were  required  to  pay  for  the 
cotton  ? 

15.  How  many  pieces  of  calico  averaging  42  yards  per  piece,  and 
worth  5  cents  per  yard,  are  equivalent  to  35  pieces  of  bunting,  aver- 
aging 52  yards  to  the  piece,  and  worth  18  cents  per  yard  ? 


COMMON    FRACTIONS. 

84.  A  Fraction  expresses  one  or  more  of  the  equal  parts  of  a  unit.. 
Rem. — One  of  the  equal  parts  into  which  a  unit  is  divided  is  called  -a  f rational 

unit,  to  distinguish  it  from  whole  or  integral  units. 

85.  The  Denominator  of  a  fraction  is  written  below  a  horizontal 
line,  and  expresses  the  number  of  equal  parts  into  which  the  integral- 
unit  is  divided. 

Rem.  1.— In  the  fraction  $|,  the  denominator  4  denotes  that  the  integral  unit 
($1)  is  conceived  to  be  divided  into  4  equal  parts,  thus  denominating  (naming)  the 
value  or  size  of  the  fractional  units. 
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Rem.  2.— The  greater  the  denominator  (the  more  the  parts  into  which  any  unit 
is  divided),  the  less  the  vahie  of  each  part  ;  and  the  less  the  denominator  (the 
fewer  the  parts),  the  greater  their  value. 

86.  The  Numerator  of  a  fraction  is  written  above  a  horizontal 
line,  and  expresses  the  number  of  equal  parts  of  an  integral  unit  which 
are  taken  to  form  the  fraction. 

Rem.— In  the  fraction  $|,  the  nura(6)erator  3  expresses  the  number  of  frac- 
tional units.  Hence,  $f  denotes  3  fractional  units,  each  of  which  is  the  fourth  of 
a  dollar. 

87.  The  Terms  of  a  fraction  are  its  numerator  and  denominator. 
Rem.— In  the  fraction  $|,  3  is  one  terra,  and  the  denominator  4  is  the  other. 

Exercise. 

Express  with  figures  the  following  fractions,  and  state  what  each 
term  denotes : 


1.  One-half  of  an  apple. 

2.  One-third  of  an  orange. 

3.  Two-thirds  of  a  melon. 

4.  One-fourth  of  a  mile. 

5.  Three-fourths  of  an  inch. 

6.  Two-fifths  of  a  bushel. 


7.  Five-sixths  of  a  gallon. 

8.  Three-eighths  of  a  dollar. 

9.  Seven-twelfths  of  a  yard. 

10.  Three-sixteenths  of  an  acre. 

11.  Five-thirtieths  of  a  foot. 

12.  Nine  forty-fifths  of  a  rod. 


88.  A  Common  Fraction  is  one  which  requires  a  written  denom- 
inator. 

89.  Common  Fractions  may  be  Proper  or  Improper. 

90.  A  Proper  Fraction  is  one  whose  numerator  is  less  than  its 
denominator. 

Rem.— The  value  of  a  proper  fraction  is  less  than  a  whole  unit.  $i,  $|,  $|  are 
proper  fractions. 

91.  An  Improper  Fraction  is  one  whose  numerator  is  either  equal 
to,  or  greater  than  its  denominator. 

Rem.— The  value  of  an  improper  fraction  is  either  equal  to,  or  greater  than  a 
whole  unit.  $|,  |f,  $^,  IV  ai'c  improper  fractions  ;  the  first  because  its  numer- 
ator is  equal  to  its  denominator,  and  the  others  because  their  numerators  are 
greater  than  their  denominators. 

93.   A  Mixed  Number  is  a  whole  number  and  a  fraction  united. 

Rem.— $3^,  15|  pounds,  48|  gallons  are  mixed  numbers. 

93.  The  Value  of  a  Fraction  is  the  quotient  arising  from  dividing 
its  numerator  by  its.denominatoXc 
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Rem. — A  fraction  expresses  an  unexecuted  division,  its  numerator  being  tlio 
dividend,  and  its  denominator  the  divisor. 

94.  Since  a  fraction  expresses  an  unexecuted  division,  any  change 
made  in  its  numerator  or  denominator  will  produce  the  same  change 
in  the  value  of  the  fraction  as  a  like  change  in  a  dividend  or  divisor 
•will  produce  in  the  value  of  a  quotient  (Gen.  Prin.,  47).     Hence, 

95.  Principles.  — l .  To  multiply  the  numerator  or  divide  the  denomina- 
tor by  any  number  midtiplies  the  fraction  by  the  same  number  (Prin.  1,  47). 

2.  To  divide  the  numerator  or  midtiphj  the  denomiriator  by  any  number 
divides  the  fraction  by  the  same  number  (Prin.  2,  47). 

3.  To  midtiply  or  divide  both  numerator  and  denominator  by  the 
number  does  not  change  the  value  of  Uie  fraction  (Prin.  3,  47). 


REDUCTION     OF    FRACTIONS. 

96.  Reduction  of  Fractions  means  to  change  their  form,  without 
changing  their  value. 

Rem, — A  fraction  is  said  to  be  reduced  to  higher  terms  when  Prin.  3,  95,  is 
employed  to  express  its  numerator  and  denominator  in  larger  numbei's  ;  to  lower 
terms  when  the  same  principle  is  employed  to  express  its  numerator  and  denomi- 
nator in  smaller  numbers;  and  to  loivest  terms  when  its  numerator  and  denominator 
are  thus  made^rtjn*  to  each  other  (Rem.,  73). 

97.  Reduction  of  integers  to  improper  fractions.  , 

Illustrative     Example. 

Reduce  817  to  fifths  of  a  dollar. 

Explanation. — There  are     |  of  a  dollar  in  one  whole  Solution, 

dollar  ;   therefore  in  17  whole  dollars,  there  must  be  17  times      ^s  y^  ]^r'__gaJL 
$1,  or  $«/-  (Prin.  1, 95).  ^  ^ 

Principles. — 1.  One  u<}iole  unit  is  expressed  as  a  fraction  by  making 
both  numerator  and  denominator  the  same. 

2.  Two  or  more  whole  units  are  expressed  as  a  fraction  by  making  the 
numerator  as  many  times  the  denominator  as  the  number  of  whole  units  is 
times  L  , 

Rule. — Midtiply  the  iitteger  by  the  required  denoiviinator, 
and  write  the  product  over  the  required  denominator. 

Note. — If  no  particular  denominator  is  required,  an  integer  may  be  made  to 
assume  the  form  of  a  fraction  by  writing  the  d€nominai,or  1  under  it.  Thusj 
$2=$f  ;  oIb,  =  f  lb, 

94—97 
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EEDUCTION     OF     FRACTIONS. 


Examples     for     Practice. 


Reduce 

1.  9  lb.  to  fourths  of  a  pound. 

2.  21  bu.  to  ninths  of  a  bushel. 

3.  $38  to  thn-ds  of  a  dollar. 

4.  27  yd.  to  thirtieths  of  a  3'ard. 

5.  56  ft.  to  nineteenths  of  a  foot. 

6.  11  in.  ie  fifteenths  of  an  inch. 


Reduce 

7.  71  miles  to  eighths  of  a  mile. 

8.  15  yr.  to  sixths  of  a  year. 

9.  20  bu.  to  fifty-ninths  of  a  bu. 

10.  32  lb.  to  halves  of  a  pound, 

11.  153  yr.  to  124ths  of  a  year. 

12.  9  ft.  to  347ths  of  a  foot. 


98.   Reduction  of  mixed  numbers  to  improper  fractions. 


Illustrative     Example. 

Reduce  88|  to  an  improper  fraction. 

Explanation.— There  are  $|  in  $1  (Prin.  1,  97),  and  8 
times  ^1,  or  S'/-  in  |8  (Prin.  3,  97);  and  in  $8  and  || 
there  must  be  SV-  +  ^I'  0^  ^¥-- 


Solution. 

$lx8=r/ 


Principle. — A  mixed  number  contains  as  many  fractional  units  as  there 
are  fractional  units  in  the  integer + the  fractional  units  in  the  terminal 

fraction. 

E.ule. — Multiply  the  integer  by  the  denominator,  and  to  the 
■product  addy  the  numerator  for  a  new  numerator.  Keep  the 
same  denominator. 


Examples 
Reduce  to  improper  fractions: 

5.  35f  pecks. 


FOR     Practice. 


1.  6f  miles. 

2.  8f  rods. 

3.  12|tons. 

4.  18|  acres. 


6.  41i  cords. 

7.  79y\  inches. 

8.  135t  melons. 


9.   763^  ft. 

10.  895ff  bbl. 

11.  473^^  lb. 

12.  827511  bu. 


13.  1526i|fyr. 

14.  68291  yd. 

15.  1964^1  gal. 

16.  573iVyyd. 


99.   Reduction  of  improper  fractions  to  integers  or  mixed  num- 
bers. 

Illustrative     Example. 

Reduce  %^-  to  a  mixed  number. 

Explanation. — $|— 1  whole  dollar,  and  there  must  be  as 
many  whole  dollars  in  75  eighths  as  8  eighths  are  contained 
times  in  75  eighths,  or  9  whole  doUars  and  3  eighths  remain- 
ing. 

98—99 


Solution. 

$75-^-8  =  891 


i 


REDUCTION      OF     FRACTIONS. 

Rule. — Divide  the  numerator  hy  the  deiiondnator. 
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Examples     for     Practice. 

Reduce  the  following  to  integers  or  mixed  numbers: 

1.  -v-  ft- 

5.   -Sg'V-tons. 

9.  ¥t¥-  r- 

2.  V  yi'- 

6.  H^  yd. 

10.  VtT  miles. 

3.  ^p-bbl. 

7.  A^gal. 

11.  4VV  bbl. 

4.  w  qt. 

8.   3JL13  (Jays. 

12.  iH'^g'ii- 

13.  V^^i'*  (lays. 

14.  iHf«yd. 

15.  ^ V!5^-'^  rods. 

16.  ^ni-s  2  XI  oz. 


100.   Eeduction  of  fractions  to  higher  terms  of  a  required  de- 
nominator. 

Illustrative     Example. 


Reduce  $|  to  twelfths  of  a  dollar. 

Explanation.— The  required  denominator  (12)  is  4  times 
the  given  denominator  (3);  therefore,  without  changing  the 
value  of  the  fraction,  the  required  numerator  must  be  4  times 
the  given  numerator  (2),  or  8.     Hence,  $§=$t\. 


Solution. 
12^3  =  4 


Principle.— ro  midtiply  both  numerator  and  denominator  hy  the  same 
number  does  not  change  the  value  of  the  fraction. 

Rule.— I.  Divide  the  required  denominator  br/  the  denom- 
inator of  the  given  fraction  and  multiplij  the  quotient  hy  its 
numerator. 

II.  Write  the  product,  as  the  new  numerator,  over  the  r&- 
quired  denominator. 


Examples 
Reduce 

1.  I  lb.  to  fifteenths. 

2.  I  yd.  to  twenty-eighths. 

3.  I  gal.  to  fifty-sixths. 

4.  ^  qt.  to  sixteenths. 

5.  4  doz.  to  thirty-fifths. 

6.  -jV  gal.  to  forty-eighths. 

7.  tV  hr.  to  ninety-firsts. 


FOR     Practice. 
Reduce 

8.  I  bbl.  to  sixty-thirds. 

9.  -^^  bu.  to  12Gths. 

10.  -/^  yr.  to  128ths. 

11.  ^  yd.  to  eighty-firsts. 

12.  W  ft.  to  IGSths. 

13.  if  yr.  to  152ds. 

14.  j^^Tg.  gal.  to  1176ths. 


101.   Reduction  of  fractions  to  lower  terms  of  a  required  denom- 
inator. 

100—101 


1^4  REDUCTION      OF     FRACTIONS. 


Illustrative     Example. 

Reduce  If  |  to  ninths  of  a  dollar. 

Explanation.— The  required  denominator  (9)  is  one-eighth         Solution, 

of  the  given  denominator  (72) ;   therefore,  the  required  numer-  '^2-=-d=:8 

ator  must  be  one-eighth  of  the  given  numei'ator  (24);   and  24-r-  a*?    ^   =« 

8=3.     Hence,  $f|-5-||.  ^Ta4-t=^i 

Principle. — lb  divide  both  numerator  and  denominator  of  a  fraction 
hy  the  same  number  does  not  change  tJie  value  of  the  fraction. 

Rule. — I.  Divide  tJie  denominator  of  the  fraction  hy  the  re- 
quired denominator,  and  divide  the  numerator  of  the  fraction 
hy  the  quotient  thus  ohtained. 

II.  Write  tJie  result,  as  the  new  numerator,  over  the  required 
denominator. 

Examples     for     Practice. 

Reduce 


1.  vV  ft.  to  ninths. 

2.  ^  hr.  to  twelfths. 

3.  If  gal.  to  sixths. 


4. 


To 


b.  yV^  bbl.  to  twenty-fifths. 
€.  If  jr.  to  elevenths. 


Reduce 

7.  -^  yd.  to  ninths. 

8.  Ill  yd.  to  thirds. 

9.  Iff  hr.  to  fifths. 

10.  ^11  bu.  to  eighths. 

11.  ^^4  tons  to  42ds. 

12.  1^1  gal.  to  fifths. 


102,  Reduction  of  fractions  to  lowest  terms. 

Illustrative     Example. 

Reduce  SyW  and  ly^VV  ^^  their  lowest  terms. 

Explanation.— Divide  both  terms  of  ffVr  by  9,  a        First  Solution, 
common  factor,  obtaining  $j\  as  an  equivalent  fraction  in  ^_3_6_t9zfTV 

lower  terms.     Divide  both  terms  of  the  obtained  fraction      a  4  -^4=j^i      * 
($^4^)  by  4,  a  common  factor,  obtaining  $^.     Since  the      ^t^4-4=^J>  ■^*^*' 
terms  of  $|  are  prime  to  each  other,  it  must  be  the  re- 
quired fraction  in  lowest  terms  (Rem.  1,  96). 

Explanation. — If  the  common  factor  Second  Solution. 

cannot  bo  discovered  by  inspection,  find    ^   ^   j^    ^^  393  ^^^  ^^^g  ^^  jg^ 
the  greatest  common  divisor  of  both  terms 
as  shown  in  75,  obtaining  131.  ^tVA^i  3  1=^¥'  -^^^^' 

Divide  both  terms  by  131,  obtaining  3 
for  the  numerator  and  8  for  the  denominator  of  the  equivalent  fraction  in  lowest 
terms. 

103 
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First  Rule. — Divide  both  terms  hy  any  common  factor ;  divide 
both  terms  of  the  resulting  fraction  hy  any  common  factor ;  and 
continue  the  operation  until  a  fraction  is  obtained  whose  terms 
are  prime  to  each  other. 

Second  ^vl^.—Divide  both  terms  of  the  fraction  by  t}i6ir 
greatest  common  divisor. 


Examples     for     Practice 
Reduce  to  equivalent  fractions  in  lowest  terms: 


1.  41  ft. 


2. 


yd. 


3.  Hbu. 

4.  U  yr. 

5.  If  tons. 

6.  ff  gal. 


7.  Ilbbl. 

8.  V'A  ft. 


9. 
10. 
11. 
12. 


10  4    "^  • 

3^  lb. 

t¥o  oz. 

A%  yd. 


13. 


qt. 

14.  iiibbl. 

15.  Ml  yr. 

16.  m  yd. 

17.  Iflbbl. 

18.  Iff  yd. 


19.  T-V/^  bu. 

20.  I^^lb. 

21.  Iff  A  tons. 

22.  If ^  bbl. 

23.  im  gal. 

24.  HlHyd. 


COMMON     DENOMINATOR. 

103.  A  Common  Denominator  of  two  or  more  fractions  is  anj^ 
denominator  to  which  all  of  them  can  be  reduced. 

104.  The  Least  Common  Denominator  of  two  or  more  fraction? 
is  the  least  denominator  to  which  all  of  them  can  be  reduced. 

Rem.— A  fraction  can  be  reduced  to  only  such  higher  denominators  as  its  own 
denominator  can  exactly  divide  (100).  Hence,  a  common  denominator  of  two  or 
more  fractions  must  be  a  multiple  of  the  several  denominators  of  those  fractions  ; 
and  the  least  common  denominator  of  two  or  more  fractions  must  be  the  least 
common  multiple  of  their  several  denominators. 

105.  Reduction  of  two  or  more  fractions  to  their  least  common 
denominator. 

Illustrative    Example. 

Eeduce  $J,  8f ,  and  $f  to  equivalent  fractions  of  their  least  com- 
mon denominator. 

Explanation. — First  find  the  least  common 
multiple  of  the  denominators  (4,  6,  9)  as  shown 
in  80,  and  take  the  result  (36)  as  the  required 
least  common  denominator. 

Then  reduce  the  several  fractions  to  this 
common  denominator,  as  shown  in  lOO;  finding 
that  $|=IH;  $l=l3ff;  ^nd  $|=$||. 


Solution. 
L.  C.  M.  of  4,  6,  9=36 

||  =  (36--4)x3  =  $§l 
6|=(36-6)x5  =  f^f 
$^  =  (36-^9)  X  7  =  $§f 
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Rule. — I.  The  least  common  midtiple  (80)  of  the  given  de- 
nominators will  be  the  required  Least  common  denominator. 

II.  Reduce  each  fraction  to  the  required  common  denomi- 
nator as  shown  in  100. 

Note. — If  necessary,  reduce  all  fractions  to  their  lowest  terms  (102)  before 
applying  the  above  rule. 

Examples     for     Practice. 
Reduce  to  fractions  having  the  least  common  denominator: 


1.  I  lb.,  i  lb.,  I  lb. 

2.  f  oz.,  yV  oz.,  I  oz. 

3.  'I  bu.,  I  bu.,  yS^  bu. 

4.      ^    ft.,    I    ft.,    yV   ft. 

6-  f  yd.,  A  yd-.  H  yd. 

7.  i  gal.,  I  gal.,  f  gal. 

8.  f  OZ.,  I  oz.,  -i\  oz. 


9.  I  yr.,  A  yr.j,  t4  y^-,  if  y^. 

10.  fhr.,  f  hr.,  yVlir.,i-|lir. 

11.  I  bbl.,  f  bbl.,  I  bbl.,  f  bbl. 

12.  I  ft.,  -I  ft.,  I  ft.,  II  ft. 

13.  ^  bu.,  ^1  bu.,  -If  bu.,  I  bu. 

14.  If  rd.,  ^V  rd..  If  rd.,  fi  rd. 

15-  ^V  yr. ,  ft  yi-. .  AV  yi". ,  i-h  yr. 

16.  ^  bbl.,  14  bbl.,  yV  bW. 


ADDITION     OF     FRACTIONS. 

106.  Addition  of  Fractions  is  the  process  of  finding  the  sum  of 
two  or  more  fractions. 

107.  Principles. — l.    To  he  added,  fractions  must  exjyress  similar 
fractional  units,  and  therefore  have  a  common  denominator. 

3.    The  numbers  of  fractional  units  (the  numerators)  are  the  addends. 
3.    The  sum  of  the  several  numerators  expresses  fractional  units  of  the 
same  name  (same  denominator)  as  the  fractions  added. 

108.  To  find  the  sum  of  two  or  more  fractions. 


Solution. 


Illustrative     Example. 

1.    Find  the  sum  of  %\,  %\,  and  $f. 

Explanation. — Fractions  must  have  a  common  de- 
nominator before  they  can  be  iidded  (Prin.  1, 107).  1'he 
least  common  denominator  of  the  several  fractions  is  12 
005).  Reduce  each  fraction  to  this  common  denomi- 
nator, and  write  the  corresponding  numerators  in  a 
column.  Add  these  numerators  (Prin.  2,  107),  obtain- 
ing 23  as  the  numerator  of  the  sum,  under  which  write 
the  common  denominator  12  (Prin.  3,  107),  finding  $f  |:=$1U  to  be  the  required 
sum. 
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2.    Find  the  sum  of  $95-|,  U^,  $137-^,  $45|. 


Solution. 


8953. 


28|. 

1371. 

45 1. 


,.4  0 


Explanation. — First  add  the  fractions  as  in  the  pre- 
ceding example,  obtaining  ^,\^f-=%2-.}r^.  Carry  the  integral 
part  of  this  result  (2)  and  add  the  integers,  obtaining  $307, 
to  the  right  of  which  annex  ttie  fractional  part  ^V,  obtain- 
ing $307-,V  iis  the  recjuired  sum.  2   .. 

1307^^ 
Rule. — UcaIucg  to  equivalent  fractioivs  of  a  cormnon  denom- 
inator (105);    add  tlie  resulting  numerators;  and  place   the 
sum  over  the  common  denominator. 

Note  1. — To  find  the  sum  of  two  or  more  mixed  numbers  :  add  the  fractions 
and  integers  sejMrately,  and  combine  the  two  results. 

Note  2. — When  necessary,  all  results  if  proper  fractions  should  be  reduced  to 
lowest  terms  ;   and  if  improper  fractions,  to  equivalent  mix;ed  numbers. 


Examples     fc 

Find  the  sum  of 

1. 

1  bu.,  f  bu.,  f  bu. 

2. 

f  yr-,'iyr-,  T^^yr. 

3. 

1  hr.,  4  hr.,  |  hr. 

4. 

1  ft.,  1  ft.,  Aft. 

5. 

igal.,f  gal.,  igal. 

6. 

i  yd.,  t"^  yd.,  \  yd. 

7. 

fbbl.,  fbbl.,  f  bbl. 

8. 

1  OZ.,'f  OZ.,  -^j  oz. 

t     Practice. 
Find  the  sum  of 

9.  i^yd.,T^yd.,Hyd.,Hyd- 

10.  \ii.,^ft.,-,\it.,\lit. 

11.  If  bu.,ff  bu.,-y-bu.,^4bu. 

12.  4qt.,f  qt,  Htvt\qt.,i-Ht. 

13.  37|lb.,  48|  lb.,  59f  1^. 

14.  387|  yd.,  2751  yd.,  G9^  yd. 

15.  132f|  yr.,  216f  yr.,  249,\  jr. 

16.  7213.  li).,  955  lb.,  410^"  lb. 

17.  Add  293J  rods,  75|  rods,  145^*^  rods,  and  G18|-  rods. 

18.  Add  93V  bu.,  5f  bu.,  8^^  bu.,  7|  bu.,  and  16|  bu. 

Rem. — The  small  figures  at  the  right  of  the  following  addends  express  fourths. 
This  mode  of  expressing  fractions  of  a  yard  is  common  among  business  men. 

19.  Add  151  yd.,  32  yd.,  18^  yd.,  27^  yd.,  25^  yd.,  31^  yd.,  I92  yd. 

20.  Add  412  yd.,  373  yd.,  20  yd.,  38^  yd.,  37»  yd.,  3G  yd.,  43'  yd. 

21.  Add  92  yd.,  8^  yd.,  5^  yd.,  7^  yd.,  IP  yd.,  G^  yd.,  8^  yd., 
53  yd. 

22.  A  grocer  packed  in  a  box  for  shipment  15|  lb.  sugar,  19|  lb. 
coffee,  2^5,5-  lb.  tea,  17f  lb.  ham,  and  25^  lb.  bacon.  AVhat  was  the 
total  weight  of  the  contents  of  the  box  ? 

23.  I  bought  4  barrels  of  sugar,  the  net  weight  of  each  being 

108 
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respectively  275|  lb.,  285|  lb.,  291 1  lb.,  and  269iV  lb.     What  was  the 
total  net  weight  ? 

24.  A  man  inherited  -^-^  of  an  estate  in  his  own  right,  and  bought 
the  shares  of  two  fellow-legatees  who  had  inherited  respectively  \\  and 
•^  of  the  same  estate.     What  part  of  the  estate  did  he  then  own  ? 

25.  A  lady  purchased  the  following  goods  :  5f  yards  of  ribbon  for 
^,  If  yards  of  lace  for  $fi,  and  5^  yards  of  silk  for  $15^.  How 
much  money  did  she  expend  altogether  ? 


SUBTRACTION    OF    FRACTIONS. 

109.  Subtraction  of  Fractions  is  the  process  of  finding  the  differ- 
ence between  two  fractions. 

110.  Principles.—!.  To  he  subtracted,  the  fraction  of  the  subtrahend 
must  express  fractional  units  of  the  same  name  as  the  fraction  of  the  minu- 
end; and  both  fractions  must  therefore  have  a  common  denominator. 

2.  The  numbers  of  fractional  units  (the  numerators)  are  the  terms  of  sub- 
traction. 

3.  The  difference  of  the  numerators  expresses  fractional  units  of  the  same 
name  (same  denominator)  as  those  of  the  subtrahend  and  minuend. 

111.  To  find  the  difFerence  between  two  fractions. 

Illustrative     Example. 

Subtract  $|  from  $f . 

Explanation. — First  find  the  least  common  denom- 
inator (Prin.   1,  110).     Reduce   each  fraction  to  this 


Solution. 


common  denominator  ;  write  the  new  numerator  of  the      ^  &      tI 


subtrahend  under  the  new  numerator  of  the  minuend  ; 
and  subtract  (Prin.  2,  1  lO),  obtaining  7  as  the  numera- 
tor of  the  difference,  under  which  write  the  common  de- 
nominator (Prin.  3,  1 10). 


1  =ncw  numerator. 


%-^^=-Ansiuer. 


Rule. — Reduce  to  ecfuivalent  fractions  of  a  common  denom- 
inator, and  place  the  difference  of  the  resulting  numerators 
over  the  coinmon  denominator. 

Note. — If  small  mixed  numbers  are  given,  reduce  to  improper  fractions  before 
appljring  the  rule. 
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Examples 
Find  the  difference  between 

1.  Jg  ft.  and  I  ft. 

2.  I  in.  and  \  in. 

3.  \  bbl.  and  f  bbl. 

4.  I  lb.  and  ^  lb. 

5.  y\  yr.  and  f  yr. 

112.   Subtraction  of  mixed  numbers. 


FOR     Practice. 


6. 

-^3  yd.  and  /.  yd. 

11. 

1 1  yr.  and  2f  yr. 

7. 

\\  hr.  and  ^^  hr. 

12. 

31  bu.  and  2|  bu. 

8. 

I  gal.  and  |  gal. 

13. 

51  lb.  and  9|  lb. 

9. 

-J  oz.  and  -J  oz. 

14. 

3-1  qt.  and  5yV  qt. 

10. 

I-  bbl.  and  |  bbl. 

15. 

1|  yr.  and  3|  yr. 

Illustrative     Examples. 

1.  Subtract  S275  from  ^328f. 

Explanation. — Since  no  fourths  of  a  dollar  are  to  be  subtracted 
from  $i',  the  fractional  part  of  the  remainder  will  be  $f ,  which  should 
be  annexed  to  the  difference  of  tlie  integers,  obtaining  $53|. 

2.  Subtract  8275f  from  8328. 

Explanation. — $f  cannot  be  taken  from  no  fourths  of  a  dollar  ; 
therefore  borrow  $1  or  %\  from  $328,  leaving  ^327,  and  then  subtract. 
$f  from  the  borrowed  ||,  leaves  %\,  which  should  be  annexed  to 
$327— $275,  obtaining  $52^. 

3.  Subtract  8425|  from  $576f. 

Explanation.  —  Since  %-^^  cannot  be  taken  from  %~^^, 
borrow  §1  or  §i|  from  $576,  leaving  $575,  and  then  subtract. 
$,\  from  ($3*'^  +  $i|=)  $f§  leaves  %\\,  which  annex  to  $575  — 


Solution. 

$328| 
275 
I53| 

Solution. 
$328 
275f 
$52^ 


Solution. 

$576-|...T+ 
425a  ..  9 


$150i|- 


$425,  obtainijig  $150^|, 

Rule. — Suhtract  the  fractions  and  integers  separately  and 
comMne  the  two  results. 


Examples    for    Practice. 


Find  the  difference  between 

1. 

2. 

3. 

4. 

6. 


$751  and  $275f. 
$458  and  $627|. 
$291  and  $525^. 
$627  and  $328i. 
$575  and  $8324. 


6.  $905  and  $02-^ 


$9G|  and  $?5|-. 
$873^  ond  $925^ 
$3401  and  $625f 
$580^  and  $31 6f. 
$671A  and  $265^. 
$279f  and  $125f 


13.  $197|  and  $327|. 

14.  $281fVand$G09f 

15.  $413i-  and  $520f. 

16.  $612-1  and  $41 7t. 

17.  581  yd.  and  71  yd. 

18.  88»yd.and373yd. 
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MULTIPLICATION    OF    FRACTIONS. 

113.  Multiplication  cf  Fractions  is  the  process  of  finding  the 
product  of  two  factors  when  one  or  both  of  them  are  fractions. 

Rem. — By  referring  to  the. relation  of  integers  (Sol,,  61)  it  will  be  sccr  that 
one  factor  of  a  product  (the  multiplicand)  denotes  the  weight,  measure,  value,  etc., 
oX  one  whole  addend  ;  and  the  other  factor  (the  multiplier)  the  number  of  such 
addends.  It  follows,  therefore,  that  if  the  multiplier  is  a  proper  fraction  (less 
tlian  1)  it  denotes  that  the  weight,  measure,  value,  etc.,  of  tlie  required  product  is 
less  than  that  of  one  whole  addend  (less  than  the  multiplicand);  and  that  if  the 
multiplier  is  an  integer,  a  mixed  number,  or  an  improper  fraction  (greater  than  1) 
it  denotes  that  the  weight,  measure,  value,  etc.,  of  the  required  product  is  greater 
than  that  of  one  whole  addend  (greater  than  the  multiplicand).     Hence, 

114.  Principle. — MuUrpUcation  implies  increase  of  the  multiplicand 
uhen  the  multiplier  is  greater  than  1 ;  and  decrease  of  the  multiplicand 
when  the  multiplier  is  less  than  1. 

Note.— Prin.  1,  2,  3,  and  4,  31,  relating  to  integers,  are  equally  applicable 
to  fractions. 

115.  To  multiply  a  fraction  by  a  fraction. 

Illustrative     Example. 

What  is  the  cost  of  -^  of  a  yard  of  cloth  at  If  per  yard  ? 

Explanation. — 1*^=4  times  jL.     if  1  yard  ('jD  Solution, 

cost  $f ,  ^V  of  a  yard  will  cost  J^  of  $f,  or  lif^y      ^5         4         |  2O         SI 
(Prin.  2,  i)5);  and  -*-^  of  a  yard  will  cost  4  times         „  X  j-  =    j^tt  =    -^ 
$tItt'  or  $y=^"g  (Prin.  1,  J)5),  which  reduced  to  lowest 
terms  equals  %\.  ^  j 

For  convenience,  cancel  all  factors  common  to  ,f  ^         4         $1 

opposite  terms,  obtaining  the  result  in  lowest  terms         ^^' 
without  further  reduction. 


$      X$        6 


Rule. — Multiply  the  mnnerators  for  a  neiv  numerator  and 
the  denojninators  for  a  new  denominator,  first  canceling *all 
factors  luhich  are  common  to  opposite  terms. 

Note  1. — If  one  or  both  factors  are  small  mixed  numbers,  reduce  them  to 
improper  fractions  and  employ  the  above  rule. 

Note  2. — The  word  of  written  between  fractions,  or  between  fractions  and 
integers,  indicates  that  they  are  to  be  multiplied.  Fractions  thus  connected  are 
called  Compound  Fractions. 
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MULTIPLICATION      OF     FRACTIONS. 


CI 


Multiply 

2.  $A  by  If. 

3.  $i  by  \. 

4.  ^  by  |. 

5.  U  by  4. 


Examples 
Multiply 

6.  *,\  by  ^1 

7.  ^  by  ^^^. 
G.  $Jjby-Jj 
9.   Sf  by  |.  ' 

10.  $T\by|. 


FOR     Practice. 
Multiply 

11.  ^  by  11-. 

12.  $Hby3§. 

13.  SSjby  1J-. 

14.  83J  by  5|. 

15.  e4-;L  by  2f . 


Reduce 

16.  \oii>i. 

17.  I  of  ?;|. 

18. 1^  of  I  of  ^. 

19.  |of  f  of  .si. 

20.  J  of  :>'^  of  85. 


IIG.    Ilultlplication  of  fractions  and  integers. 


Multiply  (1) 
by  10. 


Illustrative     Examples. 

^f  by  71 ;    (2)  $fV  by  8  ;    (3)  $f  by  32  ;    and  (4)  8f 

Solutions. 


(2.) 


8_5_  X  $ 


=  ^U 


(3.) 
85x3/i 


y 


=  120 


(^•) 


§5  X  10 


S2o 


:88^ 


$3x71_  71 
4         ~  _3 
4)213 
^31 

Explanation.— The  explanation  of  these  examples  is  similar  to  tliat  of  111. 
Ex.,  1 15.  This  will  be  evident  by  writinj]:  the  integral  multipliers  in  the  form  of 
fractions  with  1  as  their  denominators,  and  then  applying  Rule,  115.     Thus,  (1) 

Rule. — .Multiply  ihe  integer  hi/  the  vmnerator  of  the  frac- 
tion, and  divide  the  yrvduct  hij  the  denominator,  first  cancel- 
ing all  factors  common  to  the  integer  and  the  denominator. 

Note. — When  the  integer  is  seen  to  be  an  exact  divisor  of  the  denominator  of 
the  fraction,  apply  Prin.  1,  ©5,  and  avoid  a  written  solution  involving  formal 


cancellation.     Thus 

'^ix4  =  8^Lor 

U. 

Examples     for     Practice. 

Multiply 

Multiply 

Multiply 

Multiply 

1.  $785  by  |. 

7.  $5V  by  8. 

13.   8925  by  4. 

19.  8250  by  ^8^. 

2.  $159  by  I. 

0.   844  by  -5*5-. 

14.  $^v  by  9. 

20.  8/^  by  37. 

3.  $491  by  f . 

9.   8^85  by  45. 

15.   $40  by  -,\. 

21.   84  by  I. 

4.  $f  by  G92. 

10.  $75  by  jV 

16.   $,/^  by  14. 

22.   m  by  5G. 

5.  ^  by  185. 

11.  ^\  by  14. 

17.   $1G  by  -i^. 

23.   813  by  ^. 

6.  m  by  G. 

12,  $12  by  3^. 

18.  $Jj  by  28. 

24.  8|  by  25. 
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MULTIPLICATION     OF     FRACTIONS. 


117.  Multiplication  of  integers  and  mixed  numbers. 
Illustrative     Examples. 

Multiply  (1)  $179f  by  7  ;  and  (2)  1325  by  18|. 

Explanation.— (1.)  7  times  |r=2ji=5|.  Write  \ 
and  mentally  carry  5.  7  times  9  are  G3,  and  5  to  carry 
are  68.  Write  8,  carry  G  to  7  times  7,  and  continue  as 
with  other  integers. 

(2.)  If  the  integer  is  large,  as  in  second  solution, 
multiply  it  by  the  fractional  part  of  the  mixed  number 
as  shown  in  111.  Ex.,  116,  Solution  1;  then  by  the 
integral  part  of  the  mixed  number. 

$G053i 
"RvLie. —Separately  muUiply  the  integer  hy  the  fractional  and 
the  integral  part  of  the  mixed  number;  then  add  the  results.  ■ 


OUIUI 

(1.) 

(2.) 

$179| 

$325 

7 

_18| 

|1258i 

8)1625 

~203-^ 

2G00 

325 

Examples     for 


Multiply 

1.  $37i  by  15. 

2.  $48  by  8|. 

3.  IG30  by  4f . 

4.  $560  by  34f. 

5.  $73^  by  95. 


Multiply 

6.  $481||  by  9. 

7.  $394i\  by  5. 

8.  $471  by  38f 

9.  $19f  by  251. 
10.   $827  by  39f. 


Practice. 

Multiply 


11.  $987  by  27|. 

12.  $35|  by  71. 

13.  $495  by  32|. 

14.  $897by39f. 

15.  $413|  by  275. 


118.  Multiplication  of  mixed  numbers  by  mixed  numbers. 

Illustrative     Example. 

Find  the  cost  of  25f  pounds  of  coffee  at  18|  cents  per  pound. 


Explanation. — Separately  multiply  the 
integral  and  fractional  part  of  the  multipli- 
cand (18  and  f)  by  the  fractional  part  of  the 
multiplier  (|);  then  separately  multiply  the 
fractional  and  integral  part  of  the  multipli- 
cand (18  and  f )  by  the  integral  part  of  the 
multiplier  (25).  The  sum  of  the  several  partial 
products  thus  obtained  will  be  the  total  prod- 
uct. 

117-118 


Solution. 

$.18-1 


25f 

JJ 

(fx|=)         f|. 

.13 

(18xf=)     13i. 

.10 

(|x25  =  )     15  f. 

.20 

18x25  =  )]3;^« 

M= 

=1H 

M.79H. 


DIVISION      OF     FRACTIONS. 


Rule. — I.  Separately  multiphj  the  fractional  and  integral 
■parts  uf  the  viultipllcatid  by  tJie  fractional  part  of  the  multi- 
plier. 

II.  Separately  multiply  the  fractional  and  integral  parts  of 
the  multiplicand  by  the  integral  part  of  the  multiplier. 

III.  Add  the  several  partial  products  thus  obtained. 


Examples     for 


Practice. 

Multiply 


Multiply  Multiply 

1.  45 1  oz.  by  18f  6.  4r3f  lb.  by  19|. 

2.  16|  ft.  by  15|.  7.  4.53f  hr.  by  5f. 

3.  56i  yr.  by  184.  8.   e3T8G|-  by  37^. 

4.  438|  yd.  by  64f.        9.  81928|  by  16|. 

5.  79^3^  bu.  by  lof .      10.   143^-  yr.  by  58f . 
16.  I  bought  375^  yards  of  calico  at  5^  cents  per  yard.     9|  yards 

being  damaged,  were  sold  at  2^  cents  per  yard,  and  the  remainder  at 
6^  cents  per  yard.     What  was  my  net  profit  ? 


11.  S375|by437f 

12.  75^^  bbl.  by  64^. 

13.  8l82of  by  25|. 

14.  8519|byl7f. 

15.  $620f  by  731. 


DIVISION    OF    FRACTIONS. 


119.  Division  of  Fractions  is  the  process  of  finding  the  quotient 
when  the  dividend,  the  divisor,  or  both  of  them,  contain  fractions. 

Rem. — Since  the  dividend  corresponds  with  the  product,  and  the  divisor  and 
quotient  to  the  multiplicand  and  multiplier  (40),  Rem.,  113,  and  Prin., 
114,  taken  reversely,  also  apply  to  division;  that  is,  if  the  divisor  (multiplier)  is 
an  integer,  a  mixed  number,  or  an  improper  fraction  whose  value  is  greater  than  1, 
the  quotient  (multiplicand)  will  be  less  than  the  dividend  (product);  but  if  the 
divisor  is  a  proper  fraction,  the  quotient  will  be  greater  than  the  dividend.    Hence, 

120.  Principle. — Division  implies  decrease  of  the  dividend  when  the 
divisor  is  greater  than  1,  and  increase  of  the  dividend  uhen  the  divisor  is 
less  than  1. 

131.  The  Reciprocal  of  a  Fraction  is  1  divided  by  that  fraction, 
or  that  fraction  with  its  terms  inverted. 

The  Reciprocal  of  $f  is  $l-f-$|,  or  8  eighths  of  a  dollar  divided  by  5  eighths 
of  a  dollar  which  equals  |,  or  the  fraction  |  with  its  terms  inverted. 

122.   The  Reciprocal  of  an  Integer  is  1  divided  by  that  integer. 
The  Reciprocal  of  $8  is  |;   of  15  ft.  is  ^V,  etc. 
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64  DIVISION      OF     FRACTIONS. 

123.   Division  of  fractions  or  integers  by  fractions. 

Illustrative     Example. 

.     Divide  (1)  $|  by  $| ;   and  (2)  $14  by  ^. 
Explanation.— (1)  $l-^$f=f  (121);  hence,  -|  of 


Solutions. 


$1,  or  $1^11  must  equal  f  of  |,  or  ff =2f  (Prin.  2,  47).       1^  x  -  =  —  =  2^ 
The  product  of  f  x  f  is  obtained  by  Rule,  115.  0        3         9 


(2)  .$1-4-11=1;    and  $14-^$|  must  therefore  be  14 


(2.) 


times  I,  or  21  (Prin.  1,  47).     The  product  of  14  xf  is  , 

obtained  by  Rule,  116.  ^^^^_o-i 

%-~ 

Rule. — Multiply  the  dividend  by  the  reciprocal  of  the  divisor. 


Examples     for     Practice. 


Divide 

Divide 

1.  U  by  S|. 

9.  $1  by  $H. 

2.  118  by  j\. 

10.  $69  by  2|. 

3.  $5  by  t|. 

11.  $3i  by  1|. 

4.  $1  by  If. 

12.  $2|  by  $lf 

5.  $f  by  f . 

13.   1225  by  $f|. 

6.  |i  by  |. 

14.   $1215  by  f. 

7.  $G3  by  If 

15.  $7f  by  If. 

8.  $15  by  $1t-V 

16.  $56  by  ^. 

Divide 

17.  $519  by  If 

18.  $3f  by  ^. 

19.  $2f  by  $3f 

20.  $5i  by  $yV- 

21.  I  of  $1  by  |. 

22.  $ff  by  1  ot  |. 

23.  J-  of  $1  by  i  of  $i 

24.  I  of  $8  by  4-  of  $5^. 


134.   Division  of  fractions  by  integers. 


Illustrative     Examples. 

Divide  (1)  $-^^  by  5  ;  (2)  $|  by  2  ;  (3)  $f  by  15  ;  (4)  $j\  by  4. 
Solutions. 


(1-) 

(2.) 

(3.) 

3      ^^"^ 

$/0            $2 

$3           $3 

$J              $1 

U             13 

21x0~  21 

4x2~   8 

7xi$'~  35 

5 

llx^~  22 

2 

Explanation. — The  solution  of  these  examples  is  simply  an  application  of 
Rule,  1  2J5,  and  young  or  dull  pupils  should  be  allowed  to  use  Rule,  123  in  lieu 
of  the  one  following.  The  only  advantage  of  the  following  rule  is  that  it  avoids 
the  awkwardness  of  placing  integers  in  the  form  of  fractions,  as  (1)  $if-j-j=$-2r  x 
i;  (2)$f^f=$|x^;  etc. 
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65 


Rule. — Multiply  the  denominator  by  the  integer  and  write 
the  product  under  the  numerator,  first  eanceliiig  all  factors 
common  to  the  integer  and  the  numerator.  , 

Note. — When  the  integer  is  seen  to  be  an  exact  divisor  of  the  numerator  of 
the  fraction,  apply  Prin.  2,  i)5,  and  avoid  a  written  solution  involving  fornial 
cancellation.     Thus,  |Ji,_^3  =  $-9jyi  or  ^l-^. 


Divide 

1.  %\  by  3. 

2.  ^  by  $5. 

3.  $1  by  18. 

4.  $-|  by  18. 

5.  ^f  by  7. 

6.  ^  by  9. 

7.  $1  by  4. 


Examples 

Divide 

8.  If  by  $21. 

9.  $1  by  3. 

10.  8f|  by  14. 

11.  $1  by  12. 

12.  $y\  by  5. 

13.  $11  by  15. 

14.  ^^\  by  27. 


FOR     Practice 

Divide 

15.  $f  by  $5. 


16.  $5-1-  by  7. 

17.  $if  by$12 

18.  If  by  28. 

19.  Ill  by  7. 

20.  $y\by$35. 

21.  $-1  by  3. 


Divide 

22.  $lf  by  36. 

23.  $53  by  46. 

24.  $2^  by  $5. 

25.  $5f  by  9. 

26.  $8|  by  39. 

27.  $7|  by  4. 

28.  Ilf  by  25. 


29.  I  of  an  estate  was  left  to  be  equally  divided  among  15  legatees. 
What  part  of  the  estate  did  each  receive  ? 

30.  What  is  the  cost  of  7  pounds  of  beef  if  4  j)ounds  cost  %l  ? 

125.   Division  of  mixed  numbers  by  integers. 


Illustrative     Examples. 

Divide  (1)  $51G6i|  by  9 ;   and  (2)  $4832^  by  $3. 


Explanation. — (1)  Divide  the  integral  part 
of  the  dividend  ($51(ir))  by  the  divisor  (9),  obtain- 
ing exactly  $574.  Then  divide  the  fractional 
part  of  the  dividend  (^|)  by  the  divisor  (9),  ob- 
taining f .     Combine  the  results. 

(2)  Dividing  $4832  by  3,  leaves  a  remainder 
of  2,   which  carried  to  the  fraction  (|)  produces 


2ior 


and  -?^-3=?. 


Solutions. 

9)$5106f| 

(2.) 
$3)$4832| 


!4832|  r  21  =  1  ■ 


Rule. — Separately  divide  the  integral  and  fractional  parts 
of  the  dividend  by  the  divisor,  and  covdnne  tJie  two  results. 

Note. — Instead  of  applying  this  and  the  two  succeeding  rules,  mixed  numbers 
may  be  reduced  to  improper  fractions  and  the  division  be  performed  by  preceding 
Tiles;  but  this  is  inconvenient  except  with  small  mixed  numbers. 
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DIVISION     OF     FRACTIONS. 


Examples 
Divide 


Practice. 
Divide 


Divide 

1.  $987G40|-  by  $8.       6.  518331-^  yd.  by  3  yd. 

2.  5131fiyd.  by  7.       7.  $91?583|  by  10. 

3.  83;25f|  bu.  by  9.      8.   $761328f  by  812. 

4.  4185|  yr.  by  5  yr.     9.  28734|  oz.  by  8  oz. 
6.  191838i|ft.by6.  10.  8513824^  by  6. 

16.  A  retail  shoe  dealer  bought  24  pairs  of  shoes  for  $72|. 
was  the  average  price  jaer  pair  ? 

17.  If  a  vessel  average  15  miles  per  hour,  in  how  many  hours  can 
she  sail  1831f  miles  ? 

126.   Division  of  integers  by  mixed  numbers. 


11.  11348271  by  16. 

12.  1583721  by  $84. 

13.  848273^V  by  25. 

14.  $51513f  by  $31. 

15.  871854y5o  by  152. 

What 


Illustrative     Example 


Divide  1189  by  25|. 

Explanation. — To  multiply  both  divisor  and  divi- 
dend by  the  same  number  produces  no  change  in  the 
quotient  (Prin.  3,  47).  Hence,  multiply  both  divisor 
and  dividend  by  the  denominator  of  the  fractional  part 
of  the  divisor  (3),  obtaining  an  integral  divisor  and  divi- 
dend, and  then  divide  as  with  other  integers. 


Solution. 

25f  )  8189 
_3       3 

77    )  8567  ($7^ 
539 

77 


Rule. — Multiply  both  divisor  and  dividend  by  the  denomi^ 
nator  of  the  terrninal  common  fraction  of  the  divisor  to  obtain 
an  integral  divisor  and  dividend;  then  divide  as  with  other 
integers. 


Examples     for     Practice. 


Divide  Divide 

1.  825316  by  3^.  5.   891873  by  6f. 

2.  857829  by  85^.  6.   841075  by  89f. 

3.  891753  by  88|-.  7.  829834  by  12f. 

4.  821057  by  4^.  8.  818726  by  28|. 

13.  How  many  casks  containing  36|  galh 
holding  29920  gallons  of  cider  ? 
126 


Divide 

9.  82134  by  875f. 

10.  85498  by  82f . 

11.  86217  by  125f 

12.  87275  by  834- 

;  each  are  capable  of 


RELATION      OF      COMMON     FRACTIONS.  G7 

127.   Division  of  mixed  numbers  by  mixed  numbers. 


LLUSTRATIVE       ExAMPLE. 


Divide  $4o9|  by  $36^. 

Explanation. — Multiply  both  mixed  numbers  by 
the  least  common  denominator  (6)  of  their  terminal 
fractions,  obtaining  $2758  as  an  integral  dividend 
and  $219  as  an  integral  divisor  (Prin.  3.  47).  Divide 
as  with  other  integers,  producing  12^f|  as  the  re- 
quired quotient- 


Solution. 
$36^ )  Uh^  ( 

e' 6 

$219  )  S2758  ( 12m 

219 

568 

438 

130 


Rule. — Multiply  both  divisor  and  dividend  by  the  least  com- 
mon  denominator  of  their  terminal  common  fractions  to  obtain 
an  integral  divisor  and  dividend;  then  divide  as  ivith  other 
integers. 


Divide 

1.  875|  by  14f. 

2.  8465|-  by  S|. 

3.  6219|  by  S12| 
4-  $92(j^  by  9f 


Exam  ple 

Divide 


S       FOR 


Practice. 

Divide 


s.  $7834|byl28f 

6.  $5167 j%  by  35|. 

7.  S7916f  by  $16f 
fi.  UU31-  by  71^. 


9.  |517y\by92^. 

10.  $7821^^  by  838iV 

11.  e591f  by  128f. 

12.  ^541.8j3j.  by  59|. 


RELATION  OF  COMMON  FRACTIONS. 

128.  So  muoh  of  58,  59,  60,  61,  and  62  as  pertains  to  addition 
and  subtraction  of  integers  also  applies  without  modification  to  addi- ' 
tion  and  subtraction  of  fractions  ;  and  so  much,  as  pertains  to  multi- 
plication and  division  of  integers  will  also  apply  to  multiplication  and 
division  of  fractions,  if  the  abstract  factor  (denoting  number  of  equal 
addfinds)  of  a  ■given  or  required  product  is  an  ititeger,  a  mixed  number, 
or  an  improper  fraction.  If,  however,  as  expkim-od  in  Rem.,  113,  and 
Rem.,  119,  the  abstract  factor  is  a  proper  fraction  (denoting  one  or' 
more  parts  of  an  addend)  the  following  modifi^cation  of  61  may  be 
substituted. 
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139.   Fractional  multiplication  and  division  compared. 

1.  Find  the  cost  of  ^  of  a  pound  of  tea  at  48  cents  per  pound. 

2.  If  1  of  a  pound  of  tea  cost  6  cents,  what  is  the  price  per 
pound  ? 

3.  How  much  tea  at  48  cents  per  pound  can  he  bought  for  C  cents  ? 

Solution. 

Factors  of  J  concrete  divisor  =$.48=cost  of  1  zf/wfe  pound  =  equal  addenda  multiplicand  |  Factors  of 

diTidenU.  i  abstract  quotient  =  x  ^  =  fractional  part  of  a  ^Yholo  r,ound  =  multiplier  '    P^^act. 

Dividend,' if  given  =$.iKJ=cost  of  part  of  a  whole  pound = product,  if  required. 

Deduction.— («)  The  weight,  measure,  value,  etc.,  of  any  part  of  a  whole  unit 
or  quantity  is  the  product  if  required,  or  the  dividend  if  given,  (i)  07ie  factor  of 
a  required  product  or  given  dividend  is  the  weight,  measure,  value,  etc.,  of  one 
whole  V7iit  or  quanfity  ;  and  (c)  the  other  factor  is  any  considered  fractional  part 
of  that  whole  unit  or  quantity.  Hence,  if  a  product  is  required,  multiply  its  two 
given  factors;  and  if  a  product  is  given,  divide  it  by  its  given  fifcclor  and  the  quo- 
tient will  be  its  remaining  factor, 

130.  Summary. — (a)  Employ  multiplication  if  the  weight,  measure, 
value,  etc.,  of  any  part  of  a  whole  unit  or  quantity  is  required  ;  or  (b)  divis- 
ion if  the  iceight,  measure,  value,  etc,,  of  any  part  of  a  whole  unit  or  quaoi- 
iity  is  GIVEN. 

Note, — An  example  may  involve  two  or  more  given  or  required  products,  in 
which  case  there  will  be  as  many  separate  multiplications  as  there  are  products 
required,  and  as  many  separate  divisions  as  .there  are  products  given,  (An  excep- 
tion is  when  the  weights,  measures,  values,  etc.,  of  all  the  several  parts  of  a  whole 
quantity  are  given  simply  for  the  purpose  of  adding  them  to  find  the  weight, 
measure,  value,  etc.,  of  the  whole  quantity.) 

Illustrative     Examples. 

1.  What  is  the  cost  of  |  of  a  pound  of  tea  at  $|  per  pound  ? 
Explanation.— The  cost  of   a  fractional  part  (|)  of  a  Solution. 

pound   is   required  {a,    130),    therefore   multiply  its  two       |i  ^  s  _  ^^ 
given  factors  as  shown  in  Deduction,  129. 

2.  At  8f  per  gallon,  how  much  molasses  can  be  bought  for  $' ? 
Explanation.— The  cost  ($i)  of  a  fractional  part  of  a 

gallon  is  given  {h,  130),  therefore  divide  it  by  its  given  Solution. 

factor  (cost  of  one  whole  gallon,  $|)  to  find  its  remaining        $^  _^-  $|  =:  f 
factor  (the  fractional  part  of  a  gallon,  |). 

3.  If  f  bu.   corn  can  be  bought  for  ||,  what  is  the  price  per 
bushel  ? 
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Explanation.— The  cost  (!?=)  of  a  fractional  part  (?)  of  c   1  f 

a  busliel  is  (jivvii;   therefore  divide  it   ($§)   by  its   given 
factor  (the  fractional  part  of  a  bushel,  |)  to  find  its  other       S's  "^  3  =  ^H 
factor  (cost  of  one  whole  bushel,  %\l). 

4.  If  |-  of  a  cord  of  wood  contains  10G|  cubic  feet,  how  many 
cubic  feet  will  |  of  a  cord  contain  ? 

Explanation.— The    quantity   (10G|  Solution, 

cu.  ft.)  in  one  fractional  part  (|)  of  a  cord  ^OGf  cu.  ft.  H-  f  =  T-iS  cu.  ft. 
is  gicen,  and  the  quantity  of  another  -j^^g  cu.  ft.  x  -?  =  85?-  cu.  ft. 
fractional  part  (f )  of  a  cord  is  required ;   '        ^  "      •        3  3        •      • 

hence  tliere  will  be  one  division  of  the 

given  product  {h,  130);  and  one  multiplication  to  find  the  required  product 
(a,  130),  as  stated  in  Note,  1  30.  Both  the  given  and  required  products  have  a 
common  factor  (the  cu.  ft.  in  one  whole  cord).     Therefore, 

Divide  the  given  product  (10G|  cu.  ft.)  by  its  given  factor  (|),  to  find  its  other 
factor  (128  cu.  ft.),  which  is  also  a  factor  of  the  required  product;  and  multiply 
the  obtauied  factor  of  the  required  product  (138  cu.  ft.)  by  its  other  factor  (|X 
obtaining  S5^  cu.  ft.  as  the  required  product. 

Examples     for     Practice. 

1,31.  1.  At  S|  per  yard,  how  many  yards  of  cloth  can  be  bought 
for  Sof  ? 

2.  What  is  the  cost  of  f  of  a  ton  of  iron  at  $128y*^  per  ton  ? 

3.  At  Si  per  pound,  how  many  pounds  of  sugar  can  be  bought  for 

%\l  ? 

4.  I  bought  f  lb.  butter  for  8|.     What  was  the  price  per  pound  ? 
5.'  If  a  furnace  consume  \%  of  a  ton  of  coal  per  month,  in  what 

time  will  it  consume  3f  tons  ? 

6.  How  many  pounds  of  cheese  at  8|  per  pound  can  be  bought  for 

832t-V  ? 

7.  If  a  cow  eats  \  bu.  bran  in  one  day,  in  what  time  wdl  she  eat 

^  bu.  ? 

8.  If  I  pay  81  cents  for  f  of  a  pound  of  sugar,  how  much  of  the 
same  kind  of  sugar  can  I  buy  for  GO^V  cents  ? 

9.  What  amount  of  honey  worth  30f  cents  per  pound  can  bo 
bought  for  25|  cents  ? 

10.  If  a  ship  can  sail  2G8J^  miles  in  one  day,  how  far  can  she  sail 
in  3f  days  ? 

11.  At  the  rate  of  3||  miles  per  hour,  how  long  will  a  man  require 
to  walk  154  miles  ? 

131 


70  RELATION      OF     COMMON     FRACTIONS. 

12.  How  many  vegetable  beds  of  -^  of  an  acre  each  can  be  obtained 
from  1|  acres  of  land  ? 

13.  A  piece  of  muslin  containing  40|  yards,  cost  82. 03f.  At  what 
price  per  yard  was  it  bought  ? 

14.  If  there  are  Of  hours  in  f  of  a  day,  how  many  hours  are  in 
4|days? 

15.  I  owe  $53f  and  wish  to  pay  the  debt  with  oats  worth  S|  per 
bushel.     How  many  bushels  should  I  deliver  ? 

16.  If  3 1  tons  of  hay  are  worth  $62^^^  how  much  hay  will  be 
worth  $45|  ? 

17    If  f  bu.  wheat  cost  8f,  what  is  the  cost  of  |  bu.? 

18.  If  a  pupil  can  write  |  of  a  composition  in  f  of  an  hour,  in  what 
time  will  he  be  able  to  write  his  entire  composition  ? 

19.  How  much  silk  can  be  bought  for  |5f,  if  |  of  a  yard  of  the 
eame  silk  cost  12^  ? 

20.  If  18  men  can  do  a  piece  of  work  in  |  of  a  day,  how  long  will 
it  take  one  man  to  do  it  ? 

21.  If  5  men  can  do  a  piece  of  work  in  3^  days,  how  long  will  it 
take  7  men  to  do  it  ? 

22.  A  person  attempted  to  walk  374  miles,  but  succeeded  in  walk- 
ing only  I  of  that  distance.     How  far  did  he  walk  ? 

133.  In  comparisons  of  quantities,  the  word  of  follows  the  frac- 
tional part  of  the  whole  quantity  {c,  l'^9)  and  precedes  the  whole 
quantity  {b,  139),  thus  facilitating  the  ready  identification  of  these 
two  factors  of  a  required  product  or  given  dividend. 

Note. — The  phrases  more  than  and  less  than  also  precede  the  whole  quantity, 
but  follow  fractions  which  must  be  respectively  added  to  or  subtracted  from  1  to 
find  the  considered  fractional  part  of  the  whole  quantity. 

Illustrative     Examples. 

.  •  1.  What  part  of  $300  are  150  ? 

Explanation.— The  value  ($50)  of  a  fractional  Solution, 

part  of  the  whole  quantity  ($300)  is  given;  therefore      $50-^-1300  =  ^'^-"-=^ 
divide  $50  (b,  130)  by  its  given  factor  (the  value  of 

the  whole  quantity,  $300)  to  find  its  other  factor  (the  fractional  part  of  the  whole 
quantity,  \). 

Rem. — Applying  1J?2,  of  is  seen  to  follow  the  required  fractional  part  (what 
part)  and  precedes  the  whole  quantity  ($300),  the  two  factors  of  the  given  product, 
$50. 
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2.  18 J  lb.  sugar  are  |  of  what  quantity  ? 
Explanation.— The  weight  (18^  lb.)  of  a  frac-  Solution. 

tional  part  {%)  of  a  whole  quantity  is  given;   hence,       j^gi.  lb.H-|=:29^  lb. 
divide  it  by  its  given  factor  (the  considered  fractional 

part  of  the  whole  quantity,  f)  to  find  its  other  factor  (the  weight  of  the  whole 
quantity,  29^  lb.).  • 

Rem.— In  this  example,  of  follows  the  given  fractional  part  (f)  and  preced&s 
the  required  whole  quantity  (what  quantity),  which  aiv  the  two  factors  of  the 
given  product,  \S\  lb. 

3.  f  of  3|-  yd.  silk  equals  how  many  yards  ? 
Explanation.— The  length  of  a  fractional  part  Solution. 

(I)  of  a  whole  quantity  (3^  yd.)  is  required  {a,  130);      3^  y([    y^  |  =  ^T2  7^- 
therefore  multiply  its  two  given  factors. 

Rem.— In  this  example,  of  follows  the  fractional  part  (f),  and  precedes  the 
whole  quantity  (3^  yd.),  the  two  given  factors  of  the  required  product  (2^  yd-)- 

4.  84  miles  is  |  more  than  what  distance  ? 
Explanation.— Add  f  to  1,  obtaining  J  as  the  consid-  Solution. 

ered  fractional  part  of  the  whole  distance  (Note,  133).  84-4-^  =  4:8  mi. 

The  length  (84  mi.)  of  a  fractional  part  (f)  of  the  whole 
distance  is  given ;  therefore  divide  it  (84  mi.)  by  its  given  factor  (the  considered 
fractional  part  of  the  whole  distance,  |)  to  find  its  other  factor  (the  length  of  the 
whole  distance,  48  mi.). 

Rem.— After  deciding,  according  to  132  and  Xote,  what  is  the  whole  quantity 
taken  as  the  standard  of  comparison,  the  measure,  weight,  value,  etc.,  of  more  or 
less  than  (that  is,  any  improper  or  proper  fractional  part  of)  this  whole  quantity 
should  be  regarded  as  a  product  if  required,  or  a  dividend  if  given. 

133.  Examples    FOR     Practice. 

1.  35  gallons  of  molasses  were  sold  from  a  barrel  containing  43 
gallons.     What  part  of  the  barrel  was  sold  ? 

2.  If  I  of  a  patent-right  are  worth  $1500,  what  is  the  value  of  the 
whole  patent-right  ? 

3.  What  part  of  150  gallons  of  vinegar  are  25  gallons  of  vinegar  ? 

4.  How  many  acres  of  land  in  |  of  750  acres  ? 

5.  A  man  had  $8000,  and  spent  f  of  what  he  had  in  building  a 
house.     What  was  the  cost  of  the  house  ? 

6.  A  farmer  has  18  acres  or  f  of  all  his  arable  land  in  oats.  How 
many  acres  of  arable  land  did  he  possess  ? 

7.  A  merchant  drew  from  bank  $3000,  which  was  /j  of  his 
deposit.     What  was  his  original  deposit  ? 

133 


73  EEVIUW      OF      C  0  3131  ON     FRACTIONS. 

8.  I  paid  14500  for  a  lot,  and  afterwards  sold  it  for  |4  of  its  cost. 
What  did  I  obtain  for  the  lot  ? 

9.  A  farmer  sold  75  acres  from  a  farm  of  320  acres.  What  part  of 
the  farm  did  he  sell  ? 

10.  I  sold  I  of  a  piece  of  goods  containing  39f  yards.  How  many- 
yards  remained  in  the  piece  ? 

11.  In  a  certain  battle,  a  regiment  lost  -f^  of  its  men  in  killed, 
wounded,  and  prisoners.  If  its  total  loss  was  160  men,  what  was  its 
strength  before  the  battle  ? 

12.  In  a  certain  school  are  375  pupils,  of  whom  150  are  boys  and 
the  remainder  girls.     What  part  of  the  school  are  girls  ? 

13.  A  gentleman  bought  118500  worth  of  real  estate,  paid  |f  of 
the  purchase  money  in  cash,  and  gave  his  note  for  the  remainder. 
What  was  the  face  of  the  note  ? 

14.  A  captain  owned  f  of  the  vessel  which  he  commanded,  and 
valued  his  share  at  126824.  At  that  rate,  what  was  the  value  of  the 
vessel ? 

15.  A  contributed  $3500  to  the  capital  of  a  firm,  B  17000,  and  C 
$4500.     What  part  of  the  total  capital  did  each  contribute  ? 

16.  A  firm  has  ^  of  its  cajjital  in  merchandise,  |  in  real  estate,  and 
the  remainder,  or  $1680,  in  cash.     What  is  the  capital  of  the  firm  ? 

17.  If  bread  weighs  -^^  more  than  the  flour  from  which  it  is  made, 
how  much  bread  can  be  obtained  from  45  pounds  of  flour  ? 

18.  A  farm  consists  of  35  acres  in  wheat,  48  acres  in  corn,  32  acres 
in  oats,  30  acres  in  grass,  25  acres  in  woodland,  and  the  remaining  5 
acres  in  orchard,  etc.     What  part  of  the  farm  is  in  grass  ? 

REVIEV/    OF    COMMON    FRACTIONS. 

134.  1.  A  vegetable  garden  contains  175^\  square  rods  in  pota- 
toes, 135/,  square  rods  in  cabbage  plants,  753^  square  rods  in  onions, 
and  382-/2  square  rods  in  other  vegetables.     What  is  the  area  of  the 
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2.  A  grocer  had  75|  pounds  of  coffee  and  afterwards  bought  87|- 
pounds  at  one  time  and  146^^  pounds  at  another.  Of  this  coffee  he 
gold  at  one  time  05-,^  pounds,  and  at  another  138f  pounds.  How 
much  coffee  had  he  then  remaining  ? 

3.  A  pole  was  broken  off  12  feet  from  the  top,  leaving  30  feet  still 
standing.     What  part  of  the  pole  remained  standing  ? 
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4.  A  man  contracted  to  dig  18T3|  cubic  yards  of  earth.  How- 
much  of  his  contract  remained  after  digging  Ib'dO^^  cubic  yards  ? 

5.  The  average  yield  per  acre  of  a  field  of  wheat  was  182  hushels. 
What  was  the  total  yield  if  the  field  contained  35  acres  ? 

6.  A  farmer  sold  to  a  merchant  iGOf  pounds  of  pork  at  h\  cents 
per  pound,  and  50  bushels  of  corn  at  G5i  cents  per  bushel,  receiving 
in  part  payment  30  yards  of  calico  at  5|-  cents  per  yard,  25  yards  of 
sheeting  at  32f  cents  per  yard,  9f  yards  of  alpaca  at  25  cents  per 
yard,  and  75  pounds  of  sugar  at  G|-  cents  per  pound.  What  is  the 
balance  due  the  farmer  ? 

7.  A  boy  had  |  of  an  orange  and  gave  to  a  companion  |  of  what 
he  had.     What  part  of  the  orange  did  the  boy  retain  ? 

8.  A  man  exchanged  with  a  grocer  |^  of  a  bushel  of  corn  worth 
64  cents  per  bushel  for  6f  pounds  of  bacon.  What  did  the  grocer 
charge  per  pound  for  the  bacon  ? 

9.  A  farm  wagon  carrying  G4  barrels  of  corn  at  a  load,  delivered 
all  the  corn  grown  in  a  certain  field  in  58  loads.  What  was  the  total 
yield  of  that  field  ? 

10.  The  distance  by  rail  from  Baltimore  to  Washington  is  39^ 
miles.  If  a  way  station  on  that  road  is  18^^^  miles  from  Baltimore, 
what  is  the  distance  of  that  station  from  Washington  ? 

.  11.  A  merchant  sold  18f  yards  of  calico  from  a  piece  containing 
38|  yards.     What  part  of  the  piece  did  he  sell  ? 

12.  A  factory  is  worth  812432,  and  a  man  owning  |  of  an  interest  in 
that  factory  sold  |  of  his  share  at  its  full  value.  What  sum  did  he  receive  ? 

13.  A  child  received  |  of  a  quart  of  milk,  but  in  carrying  it  home 
spilled  I  of  a  quart.     AYhat  part  of  what  she  received  did  she  spill  ? 

14.  A,  B,  and  C  counted  their  money  and  found  that  A  had  |  of 
the  total  amount,  B  \,  and  C  the  remainder.  How  much  had  B  and 
C  if  A  had  S30  ? 

15.  I  bought  2^^  acres  of  land  and  divided  it  into  building  lots  of 
I  of  an  acre  each.     How  many  building  lots  did  I  obtain  ? 

16.  A  grocer  bought  5  bags  of  coffee,  the  gross  weight  of  each 
being  respectively  129f,  134/^,  131i,  128^,  and  I327V  pounds.  Al- 
lowing 1^  pounds  for  the  weight  of  each  bag,  what  was  the  total  net 
weight  of  the  coffee  ? 

17.  A  merchant  sold  75  pounds  of  butter  at  24|  cents  per  pound, 
93  dozen  eggs  at  16f  cents  per  dozen,  and  48^5^.  gallons  of  milk  at  25 
cents  per  gallon.     What  was  the  total  amount  of  sales  ? 
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18.  A  dealer  bought  a  firkin  of  butter  weighing  56  pounds  at  22|- 
cents  per  pound.  If  he  sells  f  of  the  firkin  for  85.04^  and  the  re- 
mainder at  a  profit  of  '21  cents  per  pound,  what  is  his  total  gain  ? 

19.  A  dealer  bought  658  pounds  of  cheese,  and  sold  a  jiart  of  it  at 
15|  cents  per  pound,  obtaining  867.50.  How  many  pounds  had  he 
then  remaining  ? 

20.  A  farmer  sold  to  a  merchant  12  pounds  of  butter  at  18f  cents 
per  pound,  and  5  hams  weighing  respectively  12|,  18|,  15-J,  14f|,  and 
16  pounds  at  11 1  cents  per  pound.  He  took  in  part  payment  5  pounds 
of  coffee  at  22-|-  cents  per  pound,  18  pounds  of  sugar  at  6f  cents  per 
pound,  38  yards  of  muslin  at  7|  cents  per  yard  and  the  remainder  in 
cash.     How  much  money  did  the  farmer  receive  ? 

21.  A  can  do  a  piece  of  work  in  15  days  and  B  in  18  days.  In 
what  time  can  it  be  done  if  both  work  together  ? 

22.  A  by  working  alone  can  finish  a  certain  job  of  work  in  9  days, 
and  A  and  B  by  working  together  can  finish  the  same  job  in  4  days. 
In  what  time  can  B  alone  finish  the  job  ? 

23.  A  can  complete  a  job  of  work  in  4  days,  B  in  6  days,  and  C  in 
8  days.     In  what  time  can  the  job  be  completed  if  all  work  together  ? 

24.  18f  gallons  were  sold  from  a  barrel  of  molasses  containing 
453V  gallons.     How  many  gallons  remained  in  the  barrel  ? 

25.  I  bought  9  bags  of  wheat  Aveighing  respectively  123i^,  119|, 
125f,  120|,  llTfl,  119-35g-,  1221,  V20\,  and  119^:  pounds,  at  Slf  per 
bushel  of  60  pounds.  Allowing  1  pound  for  the  Aveight  of  each  bag, 
what  was  the  total  cost  ? 

26.  A  dealer  bought  46  bales  of  cotton,  averaging  435  pounds  per 
bale,  at  11|-|  cents  per  pound,  and-  sold  the  entire  quantity  at  12|- 
cents  per  pound.  If  his  expenses  for  freight,  insurance,  commission, 
etc.,  amounted  to  $95.30,  what  was  his  total  net  profit  ? 

27.  How  many  acres  does  a  farm  contain  if  -f  of  it  is  in  grass,  -^^  in 
corn,  \  in  wheat,  and  the  remaining  16  acres  in  oats  ? 

28.  If  a  fruit  vender  buy  lemons  at  the  rate  of  5  for  3  cents,  how 
many  must  he  sell  at  the  rate  of  6  for  5  cents  to  gain  14  cents  ? 

29.  A  and  B  being  135f  miles  apart,  started  towards  each  other 
and  met  in  4  days,  A  traveling  at  the  average  rate  of  3|  miles  per 
hour  and  6f  hours  per  day,  and  B  at  the  average  rate  of  2|  miles  per 
hour.     HoAV  many  hours  per  day  did  B  travel  ? 

30.  A,  B,  and  C  engage  in  partnership,  A  investing  $3000,  B 
$4000,  and  C  $5000.     What  part  of  the  total  capital  did  each  invest  ? 
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31.  A  barrel  has  two  faucets  of  different  sizes.  If  only  the  larger 
faucet  is  opened,  the  barrel  will  be  emptied  in  8  minutes ;  and  if  both 
are  opened,  it  will  be  emptied  in  5  minutes.  In  what  time  will  the 
barrel  be  emptied  if  only  the  smaller  faucet  be  opened  ? 

32.  A  pedestrian  traveled  32|  miles  on  Monday,  23^^^  miles  on 
Tuesday,  37f  miles  on  Wednesday,  19f  miles  on  Thursday,  24|  miles 
on  Fiiday,  and  ,16  J-  miles  on  Saturday.  What  was  the  average  distance 
traveled  per  day  ? 

33.  A  gentleman  invested  |  of  his  money  in  city  property,  I  of  the 
remainder  in  a  farm,  |  of  what  still  remained  in  improvements  upon 
the  farm,  and  then  had  $960  left.     What  did  he  have  at  first  ? 

Rem.— (1— I)  of  (1— I)  of  (1—5)  =  fractional  part,  or  factor,  of  given  product. 

34.  A  house  and  lot  cost  $7200,  and  the  house  cost  f  more  than 
the  lot.     What  was  the  cost  of  each  ? 

35.  The  capital  of  a  firm  is  $18248,  and  the  interest  of  one  partner 
is  f  of  the  interest  of  the  other.     What  was  each  partner's  interest  ? 

36.  The  cost  of  a  carriage  and  a  span  of  horses  is  $1260,  and  the 
cost  of  the  horses  is  f  less  than  the  cost  of  the  carriage.  What  is  the 
cost  of  each  ? 

37.  A  mechanic  paid  ^  of  his  weekly  wages  for  board,  deposited  f 
of  the  remainder  in  a  savings-bank,  and  retained  $3|  to  defray  his 
expenses  through  the  following  week.     What  were  his  weekly  wages  ? 

38.  A  man  owed  $4200  and  paid  $1575.  AVhat  part  of  liis  original 
debt  did  he  still  owe  ? 

39.  A,  B,  and  C,  by  working  together,  can  do  a  piece  of  work  in 
1^  days.  If  A  can  do  it  alone  in  4  days,  and  B  in  6  days,  in  what 
time  can  C  do  it  alone  ? 

40.  A  man  bought  a  farm,  paid  |  of  the  purchase  money  in  cash, 
and  in  payment  of  the  balance,  gave  his  note,  secured  by  mortgage, 
for  $3400,     How  much  did  he  pay  in  cash  ? 

41.  If  18  boarders  consume  |  of  a  barrel  of  flour  in  one  week,  how 
much  flour  per  week  will  be  required  if  6  additional  boarders  are 
received  ? 

42.  If  a  bucket  contains  8  pints  of  water  when  it  is  |  full,  what 
part  of  the  bucket  will  be  filled  when  4  pints  of  water  are  added  ? 

43.  If  coffee  loses  -^  of  its  weight  in  roasting,  how  much  green 
coffee  will  be  required  to  make  252  pounds  of  roasted  coffee  ? 

44.  If  a  miller  charges  ^  of  a  grist  for  toll,  how  much  corn  must  I 
carry  to  the  mill  to  entitle  me  to  receive  203  pounds  of  corn  meal  ? 
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4^  45.  If  A  can  cut  a  cord  of  wood  in  -|  of  a  day,  B  in  |  of  a  day,  C 
in  IJ  days,  and  D  in  IJ  days,  in  what  time  will  the  cord  be  cut  if  all 
work  together  ? 

46.  A  barrel  has  two  spigots.  If  only  the  larger  spigot  is  with- 
irawu,  the  barrel  will  be  emptied  in  15  minutes,  and  if  only  the  smaller 
is  withdrawn  the  barrel  will  be  emptied  in  20  minutes.  In  what  time 
will  the  "barrel  be  emptied  if  both  spigots  are  simultaneously  with- 
drawn ? 

/  47.  8  men  could  have  dug  a  trench  in  9  days  ;  but  after  doing  half 
the  work,  one-fourth  of  the  men  were  discharged.  In  what  time  can 
the  remainder  finish  the  job  ? 

48.  A  merchant  sold  4G8  barrels  of  a  consignment  of  potatoes  and 
had  312  barrels  remaining.    AVhat  part  of  the  consignment  did  he  sell  ? 

'  49.  A  owes  B  $30. 2^,  and  pays  it  in  32|-  yards  of  dress  goods  at 
82^  cents  per  3'ard,  and  the  remainder  in  calico  at  5^  cents  per  yard. 
How  many  yards  of  calico  should  B  receive  ? 

50.  A,  B,  and  C  own  a  mill.  If  A  owns  |-  of  it,  and  B  1  of  it 
more  than  A,  v/hat  part  of  the  mill  does  C  own  ? 

51.  A  laborer  Avithdrew  yV  of  his  deposit  from  a  savings-bank,  and 
"with  I  of  the  money  thus  withdrawn  paid  his  rent,  which  was  $12. 

How  much  money  has  he  still  on  deposit  ? 


DECIMAL    FRACTIONS. 

135.  A  Decimal  Fraction  expresses  one  or  more  of  the  equal 
decimal  parts  of  a  unit. 

Rem.— The  term  decimal  is  derived  from  the  Latin  decern,  signifying  ten;  and 
is  applied  to  this  kind  of  fractions  because  the  denominator  is  either  10,  or  the 
product  of  two  or  more  tens,  as  100,  1000,  10000,  etc. 

136.  The  Decimal  Point  is  a  period  (.)  written  to  the  left  of 
the  numerator  of  a  decimal  to  indicate  its  denominator. 

Rem.— The  denominator  of  a  decimal  is  indicated  by  writing  the  decimal  point 
as  many  places  to  the  left  of  the  right-hand  figure  of  the  numerator  as  there  are 
ciphers' in  the  denominator.  Thus,  %f^,  %^^^\,  and  %-^l%^,  by  omitting  their  de- 
nominators, may  be  written  $.3,  $.15,  and  |.09o. 

137.  The  Decimal  Order  or  Decimal  Value  of  a  figure  is  its  posi- 
tion with  respect  to  the  decimal  point. 
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Rem.— The  nearer  any  figure  of  a  decimal  fraction  is  to  its  decimal  point,  the 
higher  its  value;  and  the  further  it  is  removed  from  the  decimal  point,  the  less  its 
value. 

138.  The  Notation  of  Decimals  is  simi)ly  an  extension,  on  a 
descending  scale,  of  the  system  of  notation  of  integers,  in  which  tlie 
vahie  of  any  order  is  ten  times  the  vahie  of  tlie  next  order  at  the  riglit, 
and  one-tenth  of  the  next  order  at  the  left,  as  is  shown  in  the  fol- 
bwing 

DECIMAL    NOTATION    TABLE. 


JlJlf. 

Hill    L 

12  :2  g  g  5  ^   r  g  1 
9753  9  1839 

i 

a 
2 

to 

I 

■3 
a 

1 

ilililii 

llilllilH 

512467915 

Integral  Orders. 

Decimal  Orders. 

Explanation. — It  will  be  noticed  in  the  preceding  table  that,  commencing  at 
the  decimal  point,  the  integral  orders  are  enumerated  from  the  right  to  the  left, 
and  the  decimal  orders  f rOlm  the  left  to  the  right ;  that  the  first  integral  order  at 
the  left  of  the  units'  place  is  tens,  and  the  first  decimal  order  at  the  right  of  the 
units'  place  is  tenths;  that  the  second  integral  order  at  the  left  of  the  units'  place 
is  hundreds,  and  the  second  decimal  order  at  tlie  right  of  the  units'  place  is  hun- 
dreths,  etc.,  etc.;  and,  generally,  Ihat  the  name  of  any  decimal  order  corresponds 
with  the  name  of  that  integral  order  which  is  equally  distant  from  the  units'  place. 

139.  A  Complex  Decimal  is  one  which  has  a  common  fraction  at 
the  right  of  its  lowest  order;  as  $,o|;  $.003f. 

140.  A  Simple  Decimal  is  one  which  has  no  common  fraction  at 
the  right  of  its  lowest  order;  as  8.25 ;  $.0098. 

Rem. — Complex  Decimals  are  said  to  be  terminaie  when  they  can  be  reduced 
to  simple  decimals,  and  inlerminate  when  they  cannot  be  so  reduced. 

141.  A  Mixed  Decimal  is  one  which  is  composed  of  an  integer 
and  a  dcciinal  fraction  ;  as  5.18  Ih. ;  98.005  bn. 

142.  A  Decimal  Unit  is  one  of  the  equal  decimal  parts  into  which 
a  whole  unit  is  divided. 

Rem. — The  name  of  the  decimal  unit,  or  denominator  of  the  decimal,  is  the 
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same  as  the  name  or  order  of  its  right-hand  figure.  Thus,  in  the  decimal  f  .018,  1 
thousandth  of  a  dollar  is  the  decimal  unit. 

143.  Principles. — l.  The  denominator  of  a  decimal  is  1  followed  hy 
as  matry  ciphers  as  it  has  places  to  the  right  of  the  decimal  point. 

Thus,  in  $.0015,  the  denominator  is  1  followed  by  four  ciphers  (10000)  or  ten- 
thousandths;  and  the  decimal  is  read  15  ten-thousandths  dollars. 

2.  Annexing  cipliers  to,  or  omitting  them  from,  the  right  of  a  decimal  does 
not  change  its  value. 

To  annex  a  cipher  to  a  decimal  also  annexes  a  cipher  to  its  denominator  (Prin. 
1),  and  hence  multiplies  both  numerator  and  denominator  by  10,  and  does  not 
change  the  value  of  the  fraction  (Prin.  3,  95);  and  to  omit  a  cipher  from  the 
right  of  a  decimal  also  omits  a  cipher  from  its  denominator,  and  therefore  divides 
both  numerator  and  denominator  by  10. 

3.  Prefixing  a  cipher  to  a  decimal  and  moving  the  decimal  point  to  the 
left  of  the  cipher  prefixed,  divides  the  decimal  hy  10. 

To  prefix  a  cipher  to  a  decimal  does  not  change  its  numerator,  but  annexes 
another  cipher  to  its  denominator  (Prin.  1),  which  is  equivalent  to  multiplying  the 
denominator  by  10,  and  dividing  the  fraction  by  10  (Prin.  2,  95). 

4.  Moving  the  decimal  point  one  place  to  the  right  midtiplies  the  decimal 
hy  10  ;  two  places  to  the  right  midtiplies  hy  100  ;  etc. 

To  move  the  decimal  point  one  place  to  the  right  does  not  change  the  number 
of  fractional  units;  but  makes  the  numerator  contain  one  decimal  place,  and  the 
denominator  one  cipher,  less  than  before  (Prin.  1) ;  which  is  equivalent  to  dividing 
the  denominator  by  10,  and  multiplying  the  fraction  by  10  (Prin.  1,  95). 

5.  Moving  the  decimal  point  one  place  to  the  left  divides  the  decimal  hy 
10  ;  two  places  to  tlie  left  divides  hy  100  ;  etc. 

To  move  the  decimal  point  one  place  to  the  left  does  not  change  the  number 
of  fractional  units  ;  but  makes  the  numerator  contain  one  decimal  place,  and  the 
denominator  one  cipher,  more  than  before  (Prin.  1);  which  is  equivalent  to  multi- 
plying the  denominator  by  10,  and  dividing  the  fraction  by  10  (Prin.  2,  95). 

NUMERATION     OF     DECIMALS. 
Illustrative     Exercise. 
144,    Express,  orally,  the  decimal  .00378  of  a  pound. 
Explanation.— First  read  the  numerator  as  if  it  were  an  integer  (three  hun- 
dred and  seventy-eight);  then,  applying  Prin.   1,  143,  name  the  denominator, 
which  is  thus  found  to  be  1  followed  by  five  ciphers  (100000),   or  hundred-thou- 
sandths. 

Rule. — Read  the  decimal  as  if  it  were  an  integer ;  and  then 
state  the  name  of  its  right-hand  order. 
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7S 

Examples    for     Practice. 

Express  orally  the  following  decimals  : 

1.  S.75. 

9.   .00G25  tons. 

17. 

.0017834  lb. 

2.  .075  oz. 

10.  .937  yr. 

18. 

5.083291  yd. 

3.   .325  lb. 

11.  .0*J37  yd. 

19. 

7.0056832  bu. 

4.   .0325  gal. 

12.   .00937  bu. 

20. 

8.0010005  tons. 

6.   .215  yr. 

13.   .llG25bbl. 

21. 

6.10070082  yd. 

6.  .0215  bbl. 

14.   .83715  yr. 

22. 

1.00015008  ft. 

7.   .625  bii. 

15.   .517382  gal 

23. 

6.0058321  bu. 

8.   .0G25  ft. 

16.   .8267513  oz. 

24. 

4.100750081  lb. 

NOTATION    OF    DECIMALS. 

Illustrative     Example. 

145.  Write  decimally  twenty-three  hundred-thousandths. 

Explanation.— First  write  the  decimal  point;  then  as  many  ciphers  as  the 
nimierator  23  (occupying  2  places)  lacks  of  having  5  places,  the  number  of  ciphers 
in  the  given  denominator  hundred-thousandths  (thus,  .000);  finally  the  numerator, 
obtaining  .00023  as  the  required  decimal. 

Rule.  —  Write  the  numerator  as  if  it  ivere  an  integer,  and 
so  locate  the  decimal  point  that  the  right-hand  figure  of  the 
numerator  ivill  occupy  the  decimal  order  denoted  hy  the  de- 
nominator. 

Note.— The  learner  should  accustom  himself  to  writing  the  decimal  point  and 
prefixed  ciphers  before  writing  the  numerator,  as  shown  in  the  Illustrative 
Example.  The  number  of  ciphers  to  prefix  equals  the  number  of  ciphers  in  the 
denominator  diminished  by  the  number  of  orders  in  the  numerator. 

Write  decimally  the  following  : 


I.   $A- 

4.    $.    ' 


0  0  0* 


5.     SyoVo- 
'•     ^TOOOOO"' 

8.   MfUir- 


roo  W^' 


iV.     -(P  1  0  0  0  0  0  • 

12.    $V(f(^o¥o 


16. 


8  hundredths. 
18  hundredths. 
375  thousandths. 
45  thousandths. 

9  thousandths. 


13.  ^loooooinr* 

14.  S^s^VAW 

15.  M^ir- 
8^831i 

100000- 

22.  1275  ten-thousandths. 

23.  95  ten-thousandths. 

24.  75  hundred-thousandths. 

25.  1578  hundred-thousandths. 

26.  285  millionths. 
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27.  One,  and  two  hundred  and  seventy-five  thousandths  miles. 

28.  Five,  and  two  thousand  and  nine  ten-thousandths  3'ears. 

29.  Two,  and  two  hundred  and  six  hundred-thousandths  gallons. 

30.  I'wo  thousand  five  hundred  and  nine  millionths  of  a  ton. 

31.  Five  thousand  three  hundred  and  fifty  ten-millionths  of  a  year. 

32.  Eighty-six,  and  two  million  three  hundred  and  eighteen  thou- 
sand six  hundred  and  seventy-five  hundred-millionths  miles. 

33.  Five  thousand  two  hundred   eighty,   and  nineteen  thousand 
three  hundred  and  seventy-nine  billionths  years. 

34.  Nine   thousand   forty,  and  one  million  twenty-six   thousand 
eight  hundred  tliirty-seven  hundred-millionths  acres. 

14G.    Reduction  of  common  fractions  to  decimals. 


Illustrative     Example. 


Solution. 


125)  119.000  (S.152 
12  5 


Eeduce  $yV^  to  a  decimal. 

Explanation. — IxVf  represents  an  unexecuted 
division,  $19  being  the  dividend  and  135  the  divisor 
(Rem.,  93).  To  annex  ciphers  to  the  dividend  $19 
multiplies  it  by  10  for  every  cipher  annexed ;  hence, 
if  the  numerator  with  ciphers  annexed  be  divided  by  6  50 

the  denominator,  the  quotient  will  be  10  times  the  Q  25 

value  of  the  fraction  f  yVV  ^^^  each  cipher  so  annexed  TTT 

(Prin.  1,  47).     Since  3  ciphers  are  annexed  to  the 
numeratoi-,  which  is  equivalent  to  multiplying  the  ~^ 

numerator  by  1000,  the  quotient  must  be  1000  times 

the  true  quotient.    Rectify  this  error  by  dividing  the  quotient  152  by  1000,  effected 
by  cutting  oif  three  figures  from  the  right  of  the  quotient  (49). 

Rule. — Anjiex  ciphers  to  the  numerator,  divide  hy  the  de- 
nominator, and  point  off  fro  in  the  right  of  the  quotient  as 
J7vany  decimal  places  as  there  have  been  ciphers  annexed. 


Examples     for     Practice. 
Reduce  the  following  to  equivalent  decimals  : 


1.   f  gal. 

6.  -a  oz. 

11.   ^  lb. 

16.  suvyd. 

2.  1  yd. 

7.  -If  hr. 

12.    6^  yr. 

17.  476^V  bu. 

3.  -{'^hvi: 

8.   ^Vb". 

13.     yl-^   bu. 

18.  h\  rods. 

4.  tV  .yr. 

■9-  II  yd- 

14.  y|^  gal. 

19.  283V  miles 

5.    l|bbl. 

10.   -jI^  ft. 

15.  83^^  days. 

20.   76^^  gal. 
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Note  1. — To  avoid  long  division,  separate  the  denominator  into  factors,  suc- 
cessively divide  by  each  factor,  and  point  off  iis  many  decimal  places  as  there  have 
been  ciphers  annexed  to  a// the  dividends.  Thus,  1/,=.$^;  and  $500-h4=125, 
and  12o000-j-8= 15625,  cutting  off  5  places,  because  2  ciphers  were  annexed  in  the 
first  division  and  3  in  the  second,  obtaining  |.15G25. 

Reduce  the  following  to  decimals  by  applying  Note  I: 

21.  -j3^1b.  I         23.    -i^hw.         I        25.    T-l-^ft.        I        27.    S^fg-tons. 

22.  l^gii\.      I       24.  -J^sjd.     I      26.  -gf^yr.     I      28.  G^f^rods. 

Note  2. — If  the  denominator  of  a  common  fraction  in  lowest  terms  contains 
other  prime  faetoi-s  than  2  or  5,  the  equivalent  decimal  will  be  interminate  (Rem., 
140).  In  such  a  case,  annex  to  the  numerator  as  many  ciphers  as  there  are 
decimal  places  required  in  the  result  and,  after  the  last  cipher  has  been  brought 
down,  discard  the  remainder  if  less  than  half  the  divisor,  or  increase  the  last 
quotient  figure  by  1,  if  the  remainder  is  half  or  more  than  half  the  divisor. 


Applying  Note  2,  reduce  the  following  to  decimals  of 


S  dec.  places. 

29.  §18f. 

30.  $751. 


3  dec.  places. 

31.  UQ^^. 

32.  SS^^V- 


4  dec.  palaces. 

33.  8215^V- 

34.  $7G1|. 


5  dec.  places. 

35.  $185yV 

36.  8940^1^. 


Note  3. — To  expand  a  complex  decimal  to  a  given  number  of  decimal  places, 
annex  to  the  numerator  of  the  terminal  common  fraction  a  cipher  for  each  lacking 
decimal  place,  and  then  divide  by  the  denominator. 


Expand  the  following  complex  decimals  to 


5  dec.  places. 

37.  38. -2:81  lb. 

38.  56.13^1  bu. 

39.  8.44  vr. 


6  dec.  places. 

40.  97.51f  rods. 

41.  75.4y\  tons. 

42.  l.OOOoyV}'^- 


7  dec.  places. 

43.  9.008|  miles. 

44.  17.500l3^acres. 

45.  .00001  yr. 


147.    Reduction  of  decimals  to  common  fractions. 


$.875  = 


Illustrative     Example. 

Reduce  S.875  and  S.Oof  to  common  fractions. 

First  Solution.-  -Ohange  the  decimal  to  the 
form  of  a  common  fraction  by  writing  its  denomi- 
nator, obtaining  ^tVo^  ;  the"  reduce  to  lowest  terms. 

Second  Solution. — Supplying  the  denominator 
produces  the  complex  fraction  *rf^;  multiplying 
both  terms  by  the  denominator  of  the  terminal  com- 
mon fraction  (3)  produces  the  equivalent  simple 
fraction  l^sV^  (Priu.  3,  1)5). 

6 


First   Solution. 

S875-is5=$7 
To"00+i2  6=  8 

Second  Solution. 
_$5|_x3=$17 


$.05| 


100x3=300 
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DECIMAL      FRACTIONS. 


Bnle. — Omit  the  decimal  point  and  prefixed  ciphers,  write 
the  denominator  underneath,  and  reduce  the  resulting  fraction 
to  lowest  terms. 


Examples     for     Practice. 
Reduce  the  following  decimals  to  common  fractions: 


1.  .75  bbl. 

2.  .375  gal. 

3.  .25  yr. 

4.  .625  yd. 

5.  .025  bu. 

6.  .075  hr. 


7.  3.0875  rods. 

8.  5.055  acres. 

9.  .00125  hr. 

10.  .0005  yr.  . 

11.  8.0064  days. 

12.  6.0008  yr. 


13.  9.001Ggal. 

14.  5.31625  yr. 

15.  .9375  bu. 

16.  .34375  hr. 

17.  .37Lbbl. 

18.  .061^  yd. 


3.33^  days. 
7.16|  miles. 
4. 02 1  gal. 
.081  yd. 
2.98f  rods. 
.0001-  bu. 


ADDITION  .OF   DECIMALS. 


Illustrative     Exercise. 
148.    1.    Add  5.25  bu.,  18.0375  bu.,  .045  bu.,  and  9.3125  bu. 


Explanation, — Only  like  orders  can  be  added  (Prin.  1,  22), 
therefore  arrange  the  addends  so  that  like  decimal  orders  shall 
fall  in  the  same  column.  Add  as  in  whole  numbers.  Since  the 
Bum  of  the  tenths'  column  must  be  tenths  (Prin.  2,  22),  place 
the  decimal  point  in  the  sum  at  the  left- of  6  tenths  to  denote  its 
decimal  order. 


Solution. 

5.25 
18.0375 
.045 

9.3125 
32.6450 


2.  Find  the  sum  of  9.82f  yr.,  5.1f  yr.,  7.065f  yr.,  and  195.004^ 
yr.,  to  three  decimal  places. 


Explanation. — Arrange  the  decimals,  add,  and 
point  off  as  in  Ex.  1;  first  expanding  the  complex 
decimals  by  Notes  2  and  3,  146,  to  4  decimal  places, 
or  one  more  decimal  place  than  is  required  in  the 
sum.  The  extra  decimal  place  in  the  addends  is  in- 
tended to  insure  accuracy  in  the  3  decimal  places  to 
bo  retained  in  the  sum. 


Solution. 

9.8263  — 
5.175 

7.0657  + 
195.0043  + 

217.0713 

Ans.,  217.071+  yr. 


Principles. — l.   Only  similar  decimal  orders  can  he  added;  hence  the 
deGimal  points  of  the  addends  should  fall  in  a  column. 

3.   Tlie  sum  expresses  decimal  units  of  the  same  order  as  the  columns 
added;  hence  'the  decimal  point  cfthe  sum  should  fall  beneath  tJie  decimal 
points  of  the  addends. 
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"Rxile.—Ai^ange  the  addends  so  that  their  decimal  points 
shall  fall  in  a  colwinn.  Add  as  in  whole  numbers;  and  place 
the  decimal  point  in  the  result  directly  beneath  the  decimal 
points  of  the  addends. 

Examples    for     Practice. 
What  is  the  sum  of 

1.  3.18  lb.,  54.375  lb.,  18.3  lb.,  1.00486  lb.,  216.75  lb.  ? 

2.  419.04  bu.,  8.0032  bu.,  75.865  bu.,  475.5  bn.,  5.073  bii.  ? 
S.  7253.25  yr.,  45.0056  jr.,  392.275  yr.,  4.03157  yr.,  .05  yr.  ? 

4.  625.475  gal.,  297.35  gal.,  4.0056  gal.,  .8  gal.,  52.08  gal.  ? 

5.  6.75  yd.,  .0013  yd.,  .09  yd.,  .5  yd.,  48.0537  yd.,  .15  yd.  ? 

6.  18.45f  rods,  412.19G|  rods,  6.3f  rods,  19.413^  rods,  16.81/, 
rods,  and  4.05/o  rods,  as  a  simple  decimal  ? 

7.  8.151  miles,  16.038.%  miles,  230.9^  miles,  89.72J4  miles, 
418.875^  miles,  .8  of  a  mile,  and  4.25  miles,  as  a  simple  decimal  ? 

8.  425.85  acres,  25.38|  acres,  17.009jf^  acres,  320  acres,  7.33 
acres,  182  acres,  and  .45  of  an  acre,  as  a  simple  decimal  ? 

9.  45.08i  cords,  690.8|  cords,  23  cords,  78.13yV  cords,  .65  of  a 
cord,  and  .8  of  a  cord,  as  a  simple  decimal  ? 

10.  3.8^i^  tons,  SS^fg-  tons,  .37|  tons,  16|-  tons,  .0072  of  a  ton, 
and  .5I3L-  of  a  ton,  as  a  simple  decimal  ? 

11.  4.318  yr.,  473.1-,^  yr.,  85.48f  yr.,  125.19  yr.,  76.34^^  yr.,  50 
yr.,  and  5f  yr.,  to  3  decimal  places  (See  111.  Ex.  2)  ? 

12.  Jg-  bu.,  I  bu.,  .02|i  bu.,  .31iJ  bu.,  to  4  decimal  pkces  ? 

13.  $.58|,  S7.39I,  8250.811,  $12|,  to  3  decimal  places  ? 

14.  $5821,  625yV,  8129.41,  e48.37|,  S72.64|,  843.25J-,  6182.36^, 
and  S.78^,  to  3  decimal  places  ? 

15.  3080.015  tons,  375.009|  tons,  52.01876  tons,  3782.07^^  tons. 
490.8091  tons,  and  34. 58^^  tons,  to  5  decimal  places  ? 

16.  Nineteen,  and  forty-nine  ten-thousandths  acres ;  seventy-three, 
and  one  hundred  fifty-six  millionths  acres;  thirty-four,  and  eight 
hundred-thousandths  acres ;  and  three  thousand  nine  hundred  thirty- 
seven,  and  two  hundred  ninety-five  ten-thousandths  acres  ? 

17.  Three  hundred  four,  and  thirty-two  thousandths  miles ;  eight- 
een, and  two  thousand  seventy-five  hundred-thousandths  miles;  three, 
and  fifteen  ten-thousandths  miles  ;  and  five  thousand  eighty-two,  and 
one  thousand  nineteen  hundred-thousandths  miles. 
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SUBTRACTION      OF     DECIMALS. 


SUBTRACTION   OF   DECIMALS. 

Illustrative     Example. 

149.  Subtract  575. 15|  gal.  from  931.qf  gal.  to  3  decimal  places. 

Solution. 


Explanation. — Expand  the  minuend  and  sub- 
trahend as  directed  in  Explanation,  111.  Ex.  2, 
1 48,  for  addends.  Arrange  the  numbers  so  that 
the  ordei-s  of  the  subtrahend  shall  fall  under  like 
orders  of  the  minuend.  As  the  difference  of  the 
tenths'  orders  must  also  be  tenths,  place  the  decimal 
point  in  the  remainder  at  the  left  of  8  tenths  to 
denote  its  decimal  order. 


921.0556  — 
575.15G3 — 


345.8993 
Ans.,  345.899+  gal. 


Principles. — l.  Only  similar  decimal  orders  can  he  subtracted,  one  from 
the  other;  hence  the  decirnal  point  of  the  suUrafiend  should  fall  directly 
under  that  of  the  minuend. 

2.  The  difference  expresses  decimal  units  of  tlie  same  name  as  the  orders 
subtracted;  hence  the  decimal  jjoint  of  the  remainder  should  fall  directly 
under  the  decimal  points  of  the  minuend  and  subtrahend. 

E,ule. — Arrange  the  decimnls  so  that  the  decimal  point  of 
the  subtrahend  shall  fall  directly  under  the  decimal  point  of 
the  minuend.  Subtract  as  in  ivhole  numbers;  and  place  the 
decimal  point  in  the  remainder  directly  beneath  those  of  the 
minuend  and  subtrahend. 


Examples    for     Practice. 


7.  358.0015  bu.  and  71.21008  bu. 

8.  25.01005  ft.  and  40.5807  ft. 

9.  3751.048  hr.  and  413.7182  hr. 
10  69.715  tons  and  52.3  tons. 

11.  41.5167  bu.  and  83.7  bu. 

12.  .91  yr.  and  .4173  yr. 


Find  the  difference  between 

1.  32.7509  oz.  and  85.5  oz. 

2.  5.103  rods  and  7.08091  rods. 

3.  18.09  acres  and  13.0513  acres. 
^.  39.05137  yr.  and  .18  yr. 
5. .  135.08346  yd.  and  500  yd. 
6.  83.712  miles  and  25  miles. 

13.  18.72J  bbl.  and  25|  bbl.,  as  a  simple  decimal. 

14.  1.005|  miles  and  8.0f  miles,  as  a  simple  decimal. 

15.  52. 0082 fV  acres  and  2.728jV  acres,  as  a  simple  decimal. 

16.  92.48yV  cords  and  150.3^  cords,  as  a  simple  decimal. 

17.  518.381  months  and  753.5683  months,  to  5  decimal  places. 

18.  8.071|  rods  and  3.25  rods,  to  6  decimal  places. 
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Find  the  difference  between 

19.  Vlbl  weeks  and  08.513}'^  weeks,  to  4  decimal  places. 

20.  Ge.TSj^  ft.  and  319.28G»-  ft.,  to  5  decimal  places. 

21.  Thirty-eight  and  two-tenths  years  and  two  hundred  forty-six 
and  thirty-five  thousandths  years. 

22.  From  nine  hundred  and  forty-eight  years  take  three  hundred 
and  seventy-five  ten-thousandths  of  a  year. 

23.  From  eight  hundred  fifty-four,  and  one  hundred  ninety-six 
hundred-thousandths  fathoms  take  three  hundred  sixty-two,  and  one 
thousand  two  hundred  thirty-nins  millionths  fathoms. 

24.  One  thousand  five  hundred  eighteen,  and  one  thousand  and 
three  hundred-thousandths  tons  and  nine  thousand  two  hundred 
fifty-six,  and  thirty-five  thousandths  tons. 

25.  The  sum  of  two  quantities  is  352.018  cords,  and  one  of  the 
quantities  is  18.00359  cords.     What  is  the  other  quantity  ? 

MULTIPLICATION    OF   DECIMALS. 
Illustrative     Example. 

150.  Multiply  53.83  years  by  .315. 

Explanation,— 53.83=-VTf/,    and   .SL^^^VoV      Multiply  Solution, 

the  numerator  of  one  fraction  (5383)  by  the  numerator  of  the  53.83 

other  fraction  (315).  obtaining  1695645  as  the  numerator  of  the 
required  product  (1 15).  Since  the  denominator  of  ^yH-  '^  1 
followed   by  two   ciphers,  and  the   denominator  of  f^j^ 


.315 


26915 
followed  by  ihree  ciphers,  the  product  of  these  denominators  5383 

(100000)  or  1  followed  by  2  +  3,  or  5  ciphers,  must  be  the  de-        16149 
nominatorof  the  required  product  (1 15);  and  to  denote  this  Q-i-i- 

denominator,  point  off  5  decimal  places  (Rem.,  136).  '  •'   ' 

Rule. — Multiply  as  in  whole  numbers;  and  from  the  right 
of  the  product  point  off  as  many  decimal  places  as  are  con- 
tained in  both  factors. 

Note  1. — If  the  product  contains  fewer  figures  than  are  to  be  pointed  off, 
supply  the  deficiency  by  prefixing  ciphers. 

Note  2.— Terminate  Complex  Decimals  (Rem.,  140)  are  usually  expanded 
to  simple  decimals  before  applying  the  rule;  and  Interminate  Complex  Decimals 
are  multiplied  as  they  stand  by  Rule,  1 1  7  or  1 1 8. 

Note  3.— Decimals  are  multiplied  by  10,  100,  1000,  etc.,  by  moving  the 
decimal  point  of  the  multiplicand  as  many  places  to  the  right  as  there  are  ciphers 
in  the  multiplier. 
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DIVISION      OF     DECIMALS. 


Example 
Multiply 

1.  579.35  ft.  by  32. 

2.  67.815  yd.  by  4.15. 

3.  5.0179  acres  by  .065. 

4.  38.0415  rods  by  3.58. 
6.  71.475  miles  by  .3146. 

6.  839.5  gal.  by  63.75. 

7.  .0078  months  by  .058. 

8.  .000533  bu.  by  .0086. 

9.  75.38f  yd.  by  .57. 
10.  .65Sf  bbl.  by  4.65|. 


Practice. 

Multiply 

11.  145. 783 A  by  .63^3^. 

12.  $6.0081^4  by  ,000^. 

13.  $14.37|  by  .085. 

14.  I5.36f  by  .043|-. 

15.  $18.35f  by  3.411 

16.  $.391f  by  .65|-. 

17.  $18,345  by  100  (Note  3). 

18.  $63.78  by  10000. 

19.  1.0451  by  500  (100x5). 

20.  $5.17  by  18000. 


DIVISION    OF    DECIMALS. 


LLUSTRATIVE       ExAMPLE. 


151.  Divide  $11,843  by  3.83. 

Explanation. — 382  hundredths  are  contained  in 
1184  hundredths  3  (whole)  times ;  and  if  the  first  quo- 
tient figure  (3)  expresses  units,  the  second  quotient 
figure  (1)  must  express  the  next  lower  order  to  units, 
or  tenths.  Hence,  place  a  decimal  point  in  the  quo- 
tient at  the  left  of  1,  to  make  it  denote  tenths. 


Solution. 
3.83)  $11,843  ( 
11  46 
383 
383 


$3.1 


Principles. — l.  The  dividend  contains  as  many  decimal  places  as  both 
divisor  and  quotient. 

This  is  evident  when  it  is  considered  that  the  dividend  is  a  product,  and  the 
divisor  and  quotient  are  its  factors  (40) ;  and  every  product  contains  as  many 
decimal  places  as  both  its  factors  (Rule,  150). 

From  Prin.  1  are  deduced  the  following: 

2.  Tl^e  dividend  should  contain  at  least  as  many  decimal  places  as  the 
divisor. 

3.  The  number  of  decimal  places  in  the  quotient  equals  the  number  of 
decimal  places  in  the  dividend  minus  the  number  of  decimal  places  in  the 
divisor. 

Eule. — Divide  as  in  luJiole  mnnbers ;  and  from,  the  right  of 
the  qaotient  point  off  as  many  figures  as  the  nninh&r  of  decimal 
places  in  the  dividend  exceeds  the  number  of  decim.al  places  in 
the  divisor, 
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Note  1. — If  the  quotient  contains  fewer  figures  than  are  to  be  pointed  oflf, 
supply  the  deficiency  by  prefixing  ciphers. 

Note  2. — To  obtain  a  given  number  of  decimal  places  in  the  quotient,  use  as 
many  decimal  places  of  the  dividend  as  will  equal  the  number  of  decimal  places  in 
the  divisor  plus  the  number  of  decimal  places  required  in  the  quotient,  annexing 
decimal  ciphers  to  the  dividend,  if  necessary. 

Note  3. — Decimals  are  divided  by  10,  100.  1000,  etc.,  by  moving  the  decimal 
point  of  the  dividend  as  many  places  to  the  left  as  there  are  ciphers  in  the  divisor. 

Note  4. — Complex  decimals,  if  terminate,  are  usually  expanded  to  simple 
decimals  before  applying  the  rule;  and  if  interminate,  are  usually  divided  by 
Rule,  125,  126,  or  127. 


Divide 

{Obtaining  simple  decimals  as  quotients) 

1.  §44.  G5  by  .005. 

2.  31  cords  by  .0004. 

3.  43.2  acres  by  .0016. 

4.  .000875  yr.  by  1.75  yr. 

5.  .0009  bu.  by  .003. 

6.  18.73  yd.  by  .4. 

7.  10  miles  by  .001. 

8.  .001  rods  by  5  rods. 

9.  18.57  months  by  1.5. 

10.  423  fathoms  by  .18. 

11.  .00018  yr.  by  .0075  yr. 

12.  5  tons  by  .0512. 


Examples     for     Practice. 
Divide 

{Obtaining  simple  decimals  as  quotients), 

13.  5  bbl.  by  .005  bbl. 

14.  872.0372  by  841.64. 

15.  8.31  by  .0005. 

16.  890.288  by  84.18. 

17.  246.75  gal.  by  32.9  gal. 

18.  23204.88  yd.  by  .0324. 

19.  .0002784  ft.  by  .032ft. 

20.  825.375  by  85.33^. 

21.  8198.455  by  8.66|. 

22.  2.721  months  by  .OOOjig-. 

23.  457.62  rods  by  .058|. 

24.  13.7021  miles  by  .16|^. 


{Carrying  the  quotients  to  as  many  decimal  places  as  are  specified  in  the  parenthesis). 


25.  19  fathoms  by  .06  (3  places). 

26.  578.3175  1b.  by  53  lb.  (4  pi.). 

27.  672.51  miles  by  34  (3  pi.). 
23.  76.28128  yr.  by  .352  (3  pi.). 

29.  835.14  by  87.1835  (2  pi.). 

30.  35  months  by  17  months  (3  pi. 

31.  8475.8  by  .148  (3  pi.). 

32.  .00176  yd.  by  11  yd.  (5  pi.). 

33.  1  mile  by  756  miles  (3  pi.). 

34.  8783  by  8.043  (4  pi.). 

35.  58.1753  pt.  by  1.9  (2  pi.). 

36.  .068134  ft.  by  6.75  (3  pi.). 


37.  1.482917  yd.  by  372.6  (3 pi.). 

38.  411  cords  by  .05  (3  pi.). 

39.  74.18i=V  rods  by  12.5  (3  pL). 

40.  5.0041  fathoms  by  38  (4  pL), 

41.  .Of  bbl.  by  75  (4  pi.). 

42.  815f  by  818^V  (^  pl-)- 

43.  4yr.  by  |  (3  pi.). 

44.  .00^  bu.  by  .044  (2  pi.). 

45.  .018f  pt.  by  .If  pt.  (3  pi.). 

46.  .51  gal.  by  .00,V  (2  pi.). 

47.  83.1821  by  81.711  (3  pi.). 

48.  5.183721  yr.  by  .81  (2  pi.). 
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[When  the  divisor  terminates  in  one  or  more  ciphers,  apply  Note  3.] 

Divide 

54.  $375.82  by  $500  (2  pi.). 

55.  $172.81  by  300  (3  pi.). 

56.  1867.8  acres  by  7000  (4  pi.). 


Divide 

49.  $18,475  by  $10. 

60.  345.1298  acres  by  100. 

51.  41523.85  miles  by  1000. 

62.  f  bu.  by  100. 

53.  $2135 1^  by  10  (3  pi.). 


57.  $18.25  by  1600  (5  pi.). 

58.  18  yr.  by  1100  (3  pi.). 


REVIEW    OF    DECIMALS. 

153.  Decimal  fractions  have  the  same  relation  to  each  other  as  other  frac- 
tions. Hence,  1  28,  129,  and  130,  relating  to  common  fractions,  are  equally 
applicable  to  decimals. 

1.  A  farmer  owns  five  tracts  of  land  containing  respectively  eight 
hundred  seventy-six,  and  eighteen  thousandths;  twenty-eight  and 
seven-tenths;  four  hundred  fifty-six,  and  five  hundred  thirty-nine 
ten-thousandths  ;  seventy-two,  and  thirteen  thousandths ;  and  nine 
thousand  three  hundred  twenty-four,  and  seven  hundred  sixteen  hun- 
dred-thousandths acres.     How  much  land  does  the  farmer  own  ? 

2.  I  lack  15.035  bushels  of  having  24.08  bushels  of  wheat.  How 
many  bushels  of  wheat  have  I  ? 

3.  What  is  the  cost  of  48.625  cords  of  wood  at  87. 06^^  per  cord  ? 

4.  A  farmer's  yield  of  potatoes  averaged  98.94  bushels  per  acre,  of 
oats  34.65  bushels  per  acre,  and  of  wheat  13.65  bushels  per  acre.  If 
110  acres  were  planted  in  potatoes,  25.2  acres  in  oats,  and  17.8  acres 
in  wheat,  what  was  the  total  number  of  bushels  harvested  ? 

5.  Multiply  the  difference  betAveen  5  cents  and  18  dimes  by  .0012. 

6.  If  a  man  buys  750  yards  of  goods  and  sells  615  yards,  how  many 
hundredths  of  his  purchase  will  he  have  left  ? 

7.  How  many  bushels  of  wheat  at  $1.20375  per  bushel  can  be 
exchanged  for  1926  bushels  of  apples  at  40  cents  per  bushel  ? 

8.  A  dealer  in  produce  bought  four  wagon  loads  of  wheat,  con- 
taining respectively  30.015,  31.5,  29.05,  and  33.1  bushels.  What 
was  the  total  cost  at  $1.05625  per  bushel  ? 

9.  A  contractor  bargained  to  remove  an  embankment  at  $.425 
per  cart  load,  and  in  settlement  received  $5378.3325.  How  many 
loads  had  he  removed  ? 
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_0.  If  .34  of  a  barrel  of  vinegar  cost  13. OG,  what  will  5.3  barrels  of 
the  same  vinegar  cost  ? 

11.  A  man's  salary  is  IG50  per  annum,  of  which  he  pays  $200  for 
board,  $125  for  clothes,  and  197.50  for  sundry  other  expenses.  What 
decimal  part  of  his  salary  does  he  save  ? 

12.  A  grocer  buys  four  bags  of  coffee  which  average  132.08  pounds 
per  bag.  If  three  of  the  bags  weigh  respectively  128.05,  131.75,  and 
134. 15  pounds,  what  is  the  weight  of  the  fourth  bag  ? 

13.  A  and  B  are  382.0135  miles  apart  and  walk  towards  each  other, 
A  traveling  at  the  rate  of  3.75  miles  per  hour  and  8.50  hours  jier  day, 
and  B  at  the  rate  of  4.15  miles  per  hour  and  6  hours  per  day.  How 
far  apart  will  they  be  at  the  end  of  the  sixth  day .? 

14.  If  a  man  has  one  hundred  eighty-five  and  seventeen  ten- 
thousandths  acres  ;  then  buys  sixty-eight  and  seventy-five  thousandths 
acres  ;  then  sells  ninety-five  and  forty-seven  ten-thousandths  acres  ; 
then  buys  forty-two  and  one  hundred  thirty-two  hundred-thousandths 
acres  ;  then  buys  one  hundred  twelve  and  thirty-nine  thousandths 
acres  ;  and  then  sells  forty-eight  and  five  hundredths  acres  ;  how  much 
land  will  he  have  remaining  ? 

15.  What  is  the  total  cost  of  22.75  tons  of  coal  bought  at  $G.875 
per  ton,  15.G25  tons  at  $G.375  per  ton,  18.25  tons  at  $G.125  per  ton, 
and  5.0625  tons  at  $5.1875  per  ton  ? 

16.  From  17  dollars  and  3  cents  +  95  dollars  and  5  dimes  +  32 
dollars  and  15  cents  take  5  dollars  and  4  cents  +  8  dollars  and  35 
cents  +  16  dollars,  9  dimes  and  8  cents. 

17.  What  is  the  cost  of  58  barrels  of  cider,  averaging  38.125  gal- 
lons per  barrel,  at  $.18|-  cents  per  gallon  ? 

18.  A,  B,  and  C  own  a  tract  of  land,  A  owning  .258  of  the  tract, 
B  .425,  and  C  the  remainder.     What  part  of  the  tract  does  C  own  ? 

19.  Divide  $1  into  two  parts  so  that  one  part  will  be  $.0625  more 
than  the  other. 

20.  A  farmer  owned  140  sheep  and  sold  .05  of  the  flock  to  his 
neighbor.     How  many  sheep  had  he  remaining  ? 

21.  If  .174  of  a  job  of  work  can  be  done  in  6.09  days,  in  Avhat 
time  can  the  whole  of  it  be  done  ? 

22.  A  and  B  at  first  had  farms  of  equal  size,  but  after  A  addeU 
75.003  acres  to  his  farm  and  B  sold  15.043  acres  from  his,  it  was  found 
that  together  they  had  360.12  acres.  How  many  acres  had  each  at 
first? 
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23.  The  Slim  of  five  addends  is  375.045  years.  If  four  of  the 
addends  are  72.05,  31.009,  .4158,  and  8.3  years,  what  is  the  fifth  ? 

24.  The  product  of  two  factors  is  2285.035  yards,  and  one  of  the 
factors  is  318;^.     What  is  the  other  factor  ? 

25.  The  remainder  is  18.2675  miles,  and  the  subtrahend  375.1 
miles.     Wliat  is  the  minuend  ? 

26.  What  is  the  cost  of  18.375  cubic  yards  of  stone  at  II. GO  per 
yard  ? 

27.  A  clerk  spent  .45  of  his  monthly  salary  and  had  839. GO  remain- 
ing.    What  was  his  salary  per  month  ? 

28.  A  merchant  withdrew  .375  of  his  capital  to  invest  in  a  farm 
which  cost  him  $6890.25.     What  was  his  original  capital  ? 

29.  How  many  times  can  a  measure  holding  .0625  of  a  gallon  be 
filled  from  .75  of  a  cask  which  when  full  holds  64  gallons  ? 

30.  A  merchant  deposited  a  certain  amount  of  money  in  bank,  and 
afterwards  withdrew,  at  different  times,  .012,  .034,  .45,  and  .215  of 
his  original  deposit.  What  part  of  his  original  deposit  had  he  still 
remaining  in  bank  ? 

31.  I  bought  an  invoice  of  coffee,  and  disposed  of  .25  of  the  pur- 
chase at  one  sale,  .014  of  the  purchase  at  a  second  sale,  and  .75  of 
what  was  left  of  the  preceding  sales  at  a  third  sale.  What  part  of  the 
invoice  remained  after  the  third  sale  ? 

32.  I  bought  6000  yards  of  muslin  at  5  cents  per  yard,  sold  .018  of 
the  purchase  at  one  sale  at  6  cents  per  yard,  .25  of  what  was  left  after 
the  first  sale  at  7  cents  per  yard,  and  the  remainder  at  8  cents  per 
yard.     What  was  my  total  gain  ? 

33.  A  retail  grocer  sold  .128  of  an  invoice  of  sugar  on  Monday, 
.098  on  Tuesday,  .11  on  Wednesday,  .106  on  Thursday,  .2  on  Friday, 
and  .25  on  Saturday.  He  then  had  175|^  pounds  remaining.  How 
many  pounds  of  sugar  did  he  sell  on  each  day  ? 

34.  I  paid  85280  for  a  house  and  .03125  as  much  for  a  lot.  What 
was  the  cost  of  both  ? 

35.  A  man  bequeathed  .125  of  his  property  to  an  orphan  asylum, 
j^  to  his  son,  and  the  remaining  824120  to  his  wife.  What  was  the 
value  of  his  property  ? 

36.  A  man  sold  .75  of  his  farm  and  had  115  acres  remaining, 
flow  many  acres  did  he  sell  ? 

37.  A  man  sold  off  204  acres  from  his  farm  and  had  221  acres 
remaining.     What  decimal  part  of  his  farm  did  he  sell  ? 
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38.  After  making  a  payment  of  .475  of  his  debt,  a  man  finds  that 
he  still  owes  UIO.     How  much  did  he  originally  owe  ? 

39.  A  grocer  bought  sugar  and  coffee  amounting  to  $114.80,  the 
cost  oi  the  sugar  being  .435  of  the  cost  of  the  coffee.  What  did  he 
pay  for  each  'i 


COUNTING-HOUSE     PRACTICE. 

153.  Counting-House  Practice,  as  here  treated,  embraces  the  prin- 
cipal contractions  employed  in  business  computations. 

154.  Quantity  is  the  total  number  of  pounds,  yards,  dozens,  etc., 
involved  in  a  business  transaction. 

155.  Price  is  the  money  value  of  one  pound,  one  yard,  one  dozen, 
or  one  measuring  unit  of  any  kind  of  commodity  involved  in  a  busi- 
ness transaction. 

156.  Cost  is  the  money  value  of  the  total  number  of  units  involved 
in  a  business  transaction. 

Rem.— Cos;  is  the  product,  and  its  two  factors  are  Price  and  Quantity  (De- 
duction, 61).  Hence,  if  cost  is  required,  multiply  its  two  given  factors;  and  if 
cost  is  given,  divide  it  by  its  given  factor  and  the  quotient  will  be  its  other  factor. 

157.  Calculations  involving  a  given  or  required  cost  can  often  be 
simplified  by  changing  the  decimal  price  to  its  equivalent  common 
fraction  of  a  dollar. 

Rem.— An  Aliquot  Part  of  a  number  is  such  a  part  as  will  exactly  divide  that 
number.  Hence,  a  decimal  price  is  an  aliquot  part  of  a  dollar  if  the  numerator  of 
its  equivalent  common  fraction  is  1,  showing  that  the  decimal  price  is  an  exact 
liivisor  of  $1. 


Aliquot  Part3  of  One  Dollar. 


25i^    =  %\. 


20^  =  %\. 
16|^  =  %\. 
13i^  =  Si 


Aliquot  Parts  of  Aliquot  Parts  of  One  Dollar. 

25^-    =r  ^  of  50^.      I     6^^  =   i   of  50'/. 
12^5^  =  ^  of  50?^.     I     5'/    =  ^V  of  50'/. 


12V^ 


5<p  =  S^. 
4^  =  S^. 
2^  =  ^iu- 


I  of  25^. 
I  of  25^. 
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158.  To  find  the  cost  when  the  price  is  an  aliquot  part  of  $1. 

Illustrative    Example. 

"What  is  the  cost  of  751  bushels  of  wheat  at  81.75  per  bushel  ? 

Solution. 

cost  at  §1. 


Explanation. — At  $1  per  bu., 
the  cost  is  as  many  dollars  as 
bushels,  or  $751  ;  at  50^  per  bu., 
the  cost  is  half  as  many  dollars  as 
bushels,  or  §375.50  ;  at  25«'  per  bu., 
the  cost  is  half  as  much  as  at  hOf 
per  bu.,  or  $187.75  ;  hence,  at 
$l  +  50«'  +  25^  or  $1.75  per  bu.,  the 
cost  is  $751 +  $375.50 +  $187. 75,  or 
$1314.25. 


a  of 

(iof 


8751 
rsi)    S375.50  = 
375.50)  $187.75  = 
$1314.25  = 


50j^. 
25^. 
$1.75 


Or,  $1.75  =  $f 
(751  X  7)  -^  4  =  $1314.25. 


Rule. — I.  Divide  the  quantity  hy  the  number  of  its  uuita 
that  will  cost  $1.     Or, 

II.  Multiply  the  quantity  hy  the  price  expressed  as  a  com- 
mon fraction. 


Examples 
Find  the  cost  of 
1.  8271  lb.  coffee,  at  ^^<p. 


2. 


sugar. 


7512 

3.  918    "    honey,  "  16| 

4.  1215  yd.  bunting,  at  20^. 

5.  324  brushes,  "  %h<p. 


6.   7824  bu.  oats. 


621^. 


FOR    Practice. 
Find  the  cost  of 

7.  340  bu.  rye, 

8.  560  lb.  tobacco, 

9.  318  bu.  wheat, 

10.  712  "    corn, 

11.  625  bbl.  flour, 

12.  2712  "   apples. 


at  75^. 
$1.25. 

$1.12^. 
$1.18|. 
$5.66|. 

$2.874r. 


159.  To  find  the  quantity  when  the  price  is  an  aliquot  part  of  $1. 


Illustrative    Example. 

How  many  yards  of  dress  goods  can  be  bought  for  $75,  at  25  cents 
per  yard  ?     At  66|  cents  per  yard  ? 

First  Solution. — At  2of  per  yard,  $1  will  buy  4  yards,  First  Solution. 

and  $75  will  buy  75  times  4  yards,  or  300  yards.  75  X  4  =  300  yd. 

Second  Solution. — Divide  the  cost  ($75)  by  the  price 

expressed  as  a  common  fraction  (66|^  =  $f),   obtaining  Second  Solution. 

112^  yards.  75^|  =  112^  yd. 
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Bule. — I.  Multiply  the  cost  by  the  quantity  that  $1  can  buy. 
II.  Or,  divide  tlie  cost  by  the  price  expressed  as  a  cuininun 
fraction. 


Examples     for 


Find  the  number  of  gallons. 

Cost.  I'lii-e per  (jol. 

7.  $753 3Ti^A 

8.  I145G 87^^/-. 

9.  1135 G2^/. 

10.  $375.50 $1.25." 

11.  $920.80 $1.GG|. 

12.  $G15.30 $1.75. 


Practice. 
Find  the  number  of  yards. 

Cud.  Price  per  yd. 

1.  $275 12^^. 

2.  $348 25^. 

3.  $267 16|^. 

4.  $1908 33-1^/. 

5.  $514 Gir/, 

6.  $G28.14 75r/. 

13.  How  many  pounds  of  coffee  at  1G|  cents  per  pound  should  be 
given  in  exchange  for  320  pounds  of  sugar  at  10  cents  per  pound,  and 
140  gallons  of  molasses  at  75  cents  per  gallon  ? 

14.  I  bought  50  yards  of  cloth  at  $2.50  per  yard,  182  yards  at 
$3.25  per  yard,  and  153  yards  at  $1.33  J^  per  yard,  and  in  payment 
agreed  to  deliver  500  yards  of  muslin  at  12J-  cents  per  yard,  800  yards 
of  jeans  at  25  cents  per  yard,  and  the  remainder  in  cottonades  at  20 
cents  per  yard.     How  many  yards  of  cottonades  should  I  deliver  ^ 

160.  To  find  cost  when  the  price  is  per  100  or  per  1000. 


Illustrative     Example. 

What  is  the  cost  of  8256  feet  of  boards  at  $3.45 
per  100  feet  ? 

Explanation. — Multiply  the  quantity  (825G)  by  the  price 
(13.45),  oblaiiiing  $38483.20  as  the  cost,  if  the  price  had  been 
$3.45  per  foot;  but  as  the  price  is  $3.45  per  100  feet,  this 
product  is  100  times  too  great.  Therefore  move  the  decimal 
point  two  addifional  places  to  the  left,  which  is  equivalent 
to  dividing  the  proiURt  by  100,  to  obtain  the  tnie  product 
($284.83+'). 


Solution. 

825G 

_3^4^ 

41280 
330-:4 
247G8 
$284.' 8320 


Rule. — I.  .lliiltij)jy  the  price  per  100  hy  the  qitantity,  and 
point  off  two  more  decimal  places  than  are  found  in  both 
factors. 

II.  Multiply  the  price  per  1000  by  the  quantity,  and  point 
off  three  more  decimal  places  than  are  found  in  both  factors. 

J  GO 
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Examples    for     Practice. 

Find  the  cost. 

Find  the  cost. 

QuoMtity.                   Price  per  100. 

quantity.                      Price  per  1000. 

1.   7183  ft.  boards      @    $2.75. 

7.   6835  ft.  scantling  @   $11.25. 

2.  519G  lb.  freight     "    11.35. 

8.  340  railroad  ties      "  $275.^0. 

3.  875  pine-apples     "  $12.50. 

9.   75382  bricks            "      $7.50. 

4.  3275  cabbages       "    $3.13. 

10.   1875  shingles           "      $8.25. 

5.   7450  cocoa-nuts     "    $6.25. 

11.   9870  melons             ''  $183.00. 

6.  8215  lb.  beef          "  $11.25. 

12.  3500  cigars               "    $84.00. 

161.  To  find  the  cost  when  the  price  is  per  ton  of  2000  pounds. 


Illustrative     Example. 

What  is  the  cost  of  75G4  pounds  of  coal  at  $6.40 
per  ton  ? 

Explanation.— If  $G.40  is  the  price  per  ton  of  2000  lb., 
I  of  $6.40,  or  $3.20  must  be  the  price  of  |  of  2000  lb.,  or  1000  lb. 

Hence,  applying  160,  multiply  the  quantity  (751)4  lb.)  by 
the  price  per  1000  lb.  ($8.20)  and  point  off  5  decimal  places, 
obtaining  $24.20+  as  the  required  cost. 


Solution. 

7564 
3.20 
151280 
22692 

$24.20480 


Rule. — Multiply  the.  quantity  by  one-half  the  price  per  ton 
of  2000  pounds,  and  point  off  three  more  decimal  places  than 
are  contained  in  both  factors. 

Note. — If  more  convenient,  the  price  per  ton  may  be  multiplied  by  one-half 
the  number  o£  pounds  ;  or  the  price  per  ton  by  the  number  of  pounds  and  the 
product  divided  by  2. 


Find  the  cost. 

Quantity. 

1.  3456    lb. 

2.  58763  " 

3.  7134    " 

4.  5387    " 

5.  35872  " 
11.  What 


Examples    for 

Price  per  ton. 
coal  @  $5.75. 
iron  "  $65.30. 
hay  "  $15.75. 
guano  "  $53.45. 
quartz  "  $375.00. 


?    Practice. 

Find  the  cost. 

Quantity. 

Prici 

per  tort. 

6.   976    lb.  ice 

@ 

$6.45. 

7.   1574  ''    coal 

" 

$7.50. 

8.   6358  "    freight 

" 

$3.25. 

9.   7150  "    straw 

" 

$9.50. 

10.  312    "    lime 

" 

$6.75. 

is  the  cost  of  five  loads  of  hay  weighing  respectively 
1S16,  1591,  2100,  1759,  and  1698  pounds,  at  $17.50  per  ton  ? 
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12,  A  dealer  bought  8375  pounds  of  coal  at  $5.25  per  ton,  and 
retailed  it  at  35  cents  per  100  pounds.     What  was  his  gain  ? 

163.  Grain,  seeds,  and  other  farm  produce  are  sold  by  the  bushel 
of  a  certain  number  of  pounds.  The  weight  of  a  bushel  in  pounds  as 
prescribed  by  law  in  most  States,  is  as  follows  : 


Barley 48 

Beans 60 

Buckwheat 48 

Clover  Seed GO 

Corn,  shelled 56 


Corn,  in  the  ear. 

Corn  Meal 

Oats 

Peas , 

Potatoes 


Rye 

Eye  Meal 

Timothy  Seed 

Wheat." 

Wheat  Bran . . 


.56 
,50 
,45 
.60 
,20 


1G3.   To  find  the  cost  of  a  given  nupiber  of  pounds  when  the 
price  is  per  bushel. 


Illustrative     Example. 

What  is  the  cost  of  874  lb.  corn  at  65  cents  per  bushel  ? 

Solution. 


Explanation.  — 874  times  65  cents,  or  $568.10 
would  be  the  cost  if  the  price  were  65  cents  jser  pound; 
but  as  the  price  is  65  cents  per  bushel  of  56  pounds, 
the  obtained  cost  is  56  times  the  true  cost.  Divide 
by  56,  obtaining  $10.14+  as  the  true  cost. 


Rule. — Multiply  the  weight  in  pounds 
bjj  tlie  price,  and  divide  the  product  hy 
the  nuDiber  of  pounds  in  a  bushel. 


874 
.65 
4370 
5244 
56  )  568.10  ($10.14 -»- 
56 

56 
250 
224 
26 


Examples     for 


Find  the  cost. 

Quantity.  Price  per  bu 

1.  3125  lb.  rye  @    85^* 

2.  4116  ".  shelled  corn  "     62# 

3.  728    "   wheat  "    95^/' 

4.  275    "  timothyseed''$2.25 
6.   948    "   corn  meal      "     75^ 


Practice. 
Find  the  cost. 

Quantity. 

6.  2350  lb 

7.  5739  " 

8.  7134  " 

9.  1725  " 
10.   7293  " 


Price  per  hu. 
beans  @$1,75. 

buckwheat  "  $1,15 
potatoes  "  58^ 
wheat  bran  "  24^ 
corn  in  ear  "       63?* 
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J.l.  I  bought  5836  lb.  corn  at  65^  per  bushel,  sold  2354  lb.  at  70^/ 
per  bushel,  and  the  remainder  at  73^  per  bushel.  AVhat  was  my  total 
profit  ? 

BILLS     AND     ACCOUNTS. 

164.  An  Account  is  a  record  of  one  or  more  sums  or  items  due 
from  business  transactions ;  such  as  purchases  or  sales,  services 
rendered,  etc. 

1G5.  Tiie  Ledger  is  the  principal  book  of  accounts,  in  which  the 
several  items  of  each  account  are  systematically  arranged  under  the 
head  of  debit  or  credit,  or  both. 

166.  The  Debit  side  of  an  account  (marked  Dr.)  exhibits  the 
amounts  of  the  items  due  to  the  party  keeping  the  account  for  goods 
sold,  services  rendered,  money  paid,  etc. 

16t.  The  Credit  side  of  an  account  (marked  Cr.)  exhibits  the 
amounts  of  the  items  due  from  the  party  keeping  the  account  for 
goods  bought,  services  or  money  received,  etc. 

Rem. — The  difference  between  its  debit  and  credit  side  is  called  tiie  Balance  of 
the  account. 

168.  A  Bill  or  Invoice  is  a  detailed  statement  of  merchandise 
sold  or  of  services  rendered. 

Rem.  1.— a  Bill  or  Invoice  should  state  the  place  and  date  of  sale;  the  names 
of  buyer  and  seller;  the  terras  of  the  sale;  the  identifying  mark  of  the  case,  bale, 
barrel,  etc.,  in  which  the  merchandise  has  been  shipped;  the  distinguishing  char- 
acters or  numbers  which  are  marked  on  the  smaller  packages  of  a  case  of  mis- 
cellaneous articles  so  that  each  may  be  readily  found;  the  quantity,  name,  and 
price  of  each  item,  with  its  aggregate  amount ;  and  other  details,  if  any,  of  the  sale. 

Rem.  2.— When  paid,  the  Bill  or  Invoice  is  usually  receipted  by  writing  at  the 
bottom,  under  the  words  "Received  Payment,"  the  signature  of  the  party  or  firm 
selling  the  goods. 

Rem.  3.— An  authorized  employe  may  receipt  a  Bill  by  first  signing  his  own 
name  and,  in  the  next  line,  that  of  his  employer,  preceded  by  the  word  for,  as  in 
Bi'-l  No.  3 ;  or  what  is  more  customary,  by  writing  his  employer's  name  first  and, 
in  the  next  line,  his  own  name,  preceded  hyper  or  by,  as  in  Bill  No.  2. 

169.  A  Statement  of  Account  is  a  written  exhibit  of  the  sum  of 
the  items  charged  at  different  dates  of  purchase. 

Rem.— A  Statement  is  not  itemized  as  a  Bill,  but  embraces  the  date  and  the 
aggregate  of  each  sale,  the  itemized  Bills  of  which  had  been  previously  rendered, 
as  in  No.  7. 
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170.  In  making  out  Bills,  etc.,  many  terms,  characters,  and 
abbreviations  arc  used,  the  principal  of  which  will  be  found  in  tho 
following  list : 

COMMERCIAL     ABBREVIATIONS. 


@ at. 

Al First  quality.  [ 

Acct.  or  "A Account.  I 

Agt Agent,  i 

Amt Amount.  ! 

Apr April,  j 

Arr Arrived. ' 

Ass'd Assorted. 

Aug August.  I 

Bal Balance,  j 

Bbl Barrel. 

Bdls Bundles. 

Bda  Boards. 

Bgs Bags. 

Bkts Baskets. ; 

Bik Black.  J 

Bis Bales.  I 

Bot Bought. 

Br  Brig. 

Bro Brown,  or  Brother. 

Brot Brought. 

Bu Bushels. 

Bx8 Boses. 

C Hundred. 

c.  or  cts  Cents. 

Chgd Charged. 

Chts     Chests 

Cks Casks. 

Co Company. 

C.  O.  1> Collect  on  delivery. 

Col'd Colored. 

Com Commission. 

Or Creditor. 

Cs Cases. 

C\vt Hundredweight. 

d Pence. 

Dec December. 

Dft Draft. 

Disct Discount. 

Do.,  ditto,  or  " The  same. 


Doz Dozen. 

Dr Debtor. 

Dryge    Drayage. 

Ds.  or  da  Days. 


Each. 

Errors  and  omis- 
sions excepted. 

Emb'd Embroidered. 

Exch Exchange. 


Ea 

E.  &  O.  E. 


Feb February. 

Fig'd Figured. 

Fir Firkin 

Fol Folio  or  page. 

Fr't Freight. 

Ft Foot  or  feet. 

Gal Gallon. 

Gr.  or  gro Gross. 

Guar Guarantee. 


nif.. 

II  hd. 


Half. 

.  Hogshead. 


i.  e .That  is. 

In Inches. 

Ins Insurance. 

Inst Present  month 

Int Interest. 

Jan January. 

Jr.  orJun Junior. 

Lbs Pounds. 

Ledg Ledger. 

M  Thousand. 

Mar March. 

Mdse Merchandise. 

Mem ..  Memorandum. 

Messrs Gentlemen  or  Sirs. 

Mo. Month. 

Mr Master  or  Mister. 

Mrs MietroBS. 


N.  B Take  particular  notice. 

No.  or  j; Number. 

Nov November. 

Oct October. 

Oz Ounces. 

P Page. 

Pp Pages. 

Pay't  or  Paym't    Fa\-mcnt. 

Pd Paid. 

Per.  p.,  or  t>. By,  or  by  the. 

Pkgs Packages. 

p;t8 Plates. 

P.  O Post  Office. 

Pr Pair. 

Pros Next  month. 

Ps Pieces. 

Qr Quarter. 

•r,     .,  ,x  i  Received 

Rec'd  paym't i  . 

'^  •'  I  payment. 

Rec't Receipt. 

R.  R Railroad. 

Rs.  or  rls  Roll?.. 

Schr SchooncF,. 

Sh Ship.. 

Shipt Shipment. 

Stbt Steamboat. 

Stor , Storage-. 

Str Steamer; 

Sunds Sujidries. 

Super .,,.,...,..  8ui^i:fine. . 


Trc8. 


.TJerces. 


nt IJast  ijnoBth. 

Wt ...  Vycight. 


YdB. 
Yr... 


.  .yards. 
...(.Year. 


COMMERCIAL     CHARACTERS. 


© At. 

o/c Account. 

0 Cents. 

c/o Care  of. 

V '..Check  mark. 


8 Dollars. 

'• Ditto  or  the  same. 

% Hundredths. 

n/c New  account. 

J  Number. 


o/c Old  accoanti 

f! Per,  or  by  the. 

£ Pounds  sterling. 

X By,  as  7  X  8  inches. 

no 
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Rem.  1. — 51  yards,  8^  yards,  13^  yards,  respectively  mean  5|,  8i,  and  13f 
yards;  12^*  bushels  and  75 ^^  bushels  respectively  mean  12  bushels  34  pounds 
and  75  bushels  18  pounds.  IS^^  pounds  and  IS^^  pounds  respectively  mean  15 
pounds  12  ounces  and  18  pounds  11  ounces. 

Rem    2  — 24  doz    —    mean  24  doz. — 8  doz.  @  $7  per  dozen,  14 

|7,  $8.25,  $8.75, 
doz.  @  $8.25  per  dozen,  and  2  doz.  @  $8.75  per  dozen,  the  quantity  being  written 
above  a  horizontal  line  and  its  price  below. 

Rem.  3.— 1G  doz.,  f  @  SQf,  |  @  70,«^,  f  @  G2^,  mean  16  dozen— 5  doz.  of  No. 
1  @  80y^  per  doz.,  7  doz.  No.  2  @  70/-  per  doz.,  and  4  doz.  No.  3  @  62,'"-  per  doz., 
the  quantity  being  written  above  a  horizontal  line,  and  the  class  or  distinguishing 
number  of  the  goods  below. 

Rem.  4. — 2  bbls.  sugar  Ifgllo  means  2  barrels  sugar,  one  barrel  weighing 
247  lbs.  gross,  from  which  has  been  deducted  19  lbs.  for  the  weight  of  the  barrel, 
tho  other  barrel  258  lbs.  gross,  minus  20  lbs.  for  weight  of  barrel,  leaving 
(247— 19) +  (258— 20)  or  466  lbs.  as  the  net  weight  of  the  sugar  charged. 

171.  The  following  embrace  several  forms  of  Bills,  Invoices, 
Statements,  etc.  The  pupil  should  carefully  and  neatly  copy  each 
■with  pen  and  ink,  make  the  necessary  extensions,  and  "foot  up"  th3 
several  columns. 


Mr.  Geo.  W.  Hammond, 


Terms  Cash. 


City. 


Baltimore,  Dec,  18,  1886. 


Bought  of  Courtney  &  Brc 


gal. 

(I 

doz. 


lbs. 


Old  Govt.  Java  Coffee, 

Oolong  Tea, 

Granulated  Sugar, 

A  Sugar,  . 

P.  R.  Rice, 

Syrup, 

N.  O.  Molasses, 

Cans  Tomatoes, 
"    Peaches, 
"    Pineapples, 
"    Strawberries^ 

Cheese, 

Butter, 

Bro.  Sugar, 


25,««. 

$* 

** 

IQf: 

** 

^f. 

* 

** 

6^?. 

** 

H^: 

** 

75/'. 

* 

.** 

70/'. 

** 

$1.50. 

** 

$1.80. 

* 

•j^-jf 

$2.50. 

* 

■\--A- 

$2.25. 

** 

25/. 

** 

40/. 

* 

** 

6/. 

** 

$**  1  ^ 
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Bill  No.  2. 

Philadelphia,  Sept.  1,  1888. 
A.  J.  Bradshaw, 

Per  Express.                                                       Bovgllt  of  3 .  FaQAN  &  SON". 

4 

Doz.  Hatchets,          .        .        .         .        @  $G 

$*- 

•• 

3 

"          "                 .        ..."     7 

«* 

5 

"  Doorsprings,      .        .        .        .          "3 
"  Ciiuius, "     2'J 

* 

13 

"        " "2'^ 

•r* 

10 

"  A  bits "    3-r 

»:9 

10 

Iron  Awls, "2 

G 

Doz.  Griadst^np.  Fixtures,         .        .          «>     7^0 

Received  Payment, 

J.  Faqan  &,  Son 

** 

1 

V 

«* 

Per  W.  S.  niLI^ 

Bill  No.  3. 

Geo.  W.  Bird  &  Co., 


Bradford,  Pa.,  Sept.  19,^886. 
Bought  p/The  Bradford  J^aper  Co. 


JV'o.  of 

No.  of 
Jtf.ams. 

Kind  of  Paper. 

Weiffht 

per 
Retiin. 

VTeh/ht 
lbs. 

Price. 

AttUHtnU 

7466 

15 

Congress  Note,  . 

5 

75 

IS^ 

$*■- 

id* 

10 

"           ♦'        -         .         . 

6 

60 

m 

«« 

10 

Letter, 

10 

100 

iq 

♦• 

5 

"        ipk.,      . 

13 

60 

Ica 

*• 

20 

Cap,     . 

20 

400 

1'^ 

*» 

7581 

25 

Cr.pital  City  Broad  Bill,     . 

12 

300 

17 

«• 

25 

Baltimore  Cap, 

14 

350 

m 

«• 

64 

Dixie  Note  plate  fin.. 

7 

448 

10 

*• 

7583 

10 

Congress  Legal  Cap, 

18 

180 

19 

«♦ 

10 

BiojidBill.  . 

14 

140 

17 

«* 

7587 

30 

Druid  Mills  Cap, 

14 

420 

13 

«• 

$**• 

♦« 

Received  Paj 

rment, 
J.R. 

James, 

Sept 

29,  '86. 

for  Th£ 

Bradfoi 

dPape 

rCo. 

100 
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B.  B.  103,  JFol.  86. 

Geo.  B.  Westerfield, 


Baltimore,  June  3,  I'&S", 


Bought  of  Canby,  Gilpin  &  Co. 

Terms :  30  days.    Shipped  by  Western  Md.  R.  R. 


1' 

Keg  Crystal  Chlorate  of 

Potash,  112 

1 

bbl.  Powd.  Alum, 

358 

8 

"     Ground    " 

.       1200 

10 

"     Glauber  Salts,      . 

.       3200 
170 

1 

Bale  Gum  Myrrh, 

0  =  164 

100 

oz.  Quiuine, 

200 

lb.  Carb.  Magnesia, 

1 

Gross  Rheumatic  Cure, 

1 

' '     Oatmeal  Soap,     . 

1 

"    Silver 

2 

"     Bath 

4 

"     Glycerine  " 

1 

libl.  Alcohol, 

46  g£ 

Insurance, 

•         ' 

Bill 

No.  5. 

IGl 

5** 

'A 

** 

2 

** 

3 

** 

25 

*« 

1.40 

*:i*i 

30 

■%% 

72.0C 

** 

14.00 

** 

9.00 

* 

11.00 

«* 

21.00 

** 

2.18 

*** 

$*** 

3 

$*** 

Messes.  Hoover  &  Co., 

I'olio  923,  S.  B.  137. 


New  York,  July  20,  IbSG. 
BougJil  of  A.  T.  Stewart  &  Co. 


Case. 

No.  of 
Yards. 

Price. 

Amtnint. 

#27 

24 

Pes.  Merrimac  Prints. 
221  283  263  331  362  331  43  29'  27 
291  373  441  28^  4P  37142431272 
371  39M1 132  26  372 

#** 

#28 

23 

Pes.  Standard  Prints. 
361  383  37  392  413  46  291  42^  46^ 
433  44'  41  391  362  281  332  291  28^ 
27'  353  36  371  35 

5? 

$** 

♦♦ 
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Baltimore,  July  3,  1889. 


Mr.  T.  W.  Johnson-, 


City, 


Folio  313.  Bougld  of  Elliott  &  Carr. 

Terms :  Xo  clalmr,  allowed  unless  made  within  ten  days  from  date  of  invoire. 


M  9900 — 5  Envelopes, 
6 
"  7684   3 

5^         " 
Ruis.  Treasury  14  Legal 
D>)z.  OGG  Frames, 
"      G88        "       . 
«•      501        "       . 
"      031        "       . 
"      44.3         "       smal 
"      449        "      large, 
"    ?N0.  3  Pads,    . 
««     "  10      "       . 
Gra  Penholders,    . 

TioO    IS.OO   27.00 
Doz.  Photos    131     219     100 

]jO    2.00     1.20      3.25 
mi     77     4o9     4^3 
Arnold's  Ink,  quarts,  , 
SpeuceriuQ  Ink,  quarts, 
"  "     pi. its,. 

<♦  "     hlf -pints. 


l.CO 

$** 

*« 

1.75 

** 

*» 

1.85 

* 

-.5* 

2.10 

* 

**       1 

2.80 

* 

*.*       1 

9.00 

* 

•** 

lO.SO 

"X: 

»* 

G.OU 

* 

** 

3 

50    ! 

6.75 

* 

*« 

8.90 

* 

** 

35 

* 

40 

3.50 

* 

»« 

** 

** 

* 

** 

5.50 

* 

*« 

6.25 

* 

** 

3.75 

** 

2.10 

* 

** 

$ 

Mr.  W.  E.  Sadler, 


No.  7.    Monthly  Statement. 

Baltimore,  JuIi/  1,  1885. 

Carroll,  MtL 


Folio 

919. 

Dehfor  fo  Allen  S.  Will. 

in 
June 

Stj. 

10 
15 

To  Invoice  rendered, 

•       • 

$15 
23 

63 

85 

«< 

17 

w       .. 

. 

17 

93 

« 

25 

ti        a              « 

. 

2 

91 

" 

27 

<<       ((            << 

• 

17 

23 

s** 

— 
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8.  W.  H.  Smith  bought  of  Geo.  S.  Tyler  &  Co.,  July  3,  5  doz.  W. 
I.  bolts,  6  in.,  @  %-Z^-^;  SJ  doz.  10  in.  drawing-knives  @  ^D^S- ;  gi 
doz.  sockat  chisels,  1|-  in.,  @  $7^^;  2|  doz.  10  in.  screw-drivers  @ 
$6^^  ;  2y\  doz.  Ames  cast-steel  shovels  @  $13-2^-*^ ;  3|  doz.  nail  gimlets 
@  50'/  ;  2^g-  doz.  spike  gimlets  @  75^' ;  If  doz,  claw-hammers  @.  So-'^^  ; 
I  doz.  smoothing-planes  @  $9^^  ;  |-  doz.  jack-planes  @  S104-  ;  11  doz. 
garden  rakes  @  $6-"-^ ;  and  f  doz.  lawn  rakes  @  $4^-?^.  What  is  the 
amount  of  bill  (Form  of  Bill  No.  2)? 

9.  Geo.  H.  Lewis  bought  of  the  Mt.  Holly  Paper  Co.,  July  15, 
1884,  case  ||  8322  :  22  reams  Congress  note,  5  lbs.,  @  1G|^ ;  24  reams 
Eame,  G  lbs.,  @  16|^  ;  18  reams  Congress  letter,  10  lbs.,  @  17^/;  8 
reams  same,  \  packets,  12  lbs.,  @  17^^'.  Case  |^8391 :  28  reams  Druid 
Mills  cap,  12  lbs.,  @  19^5 ;  32  same,  14  lbs.,  @  19{^ ;  IG  reams  Druid 
Mills  broad  bill,  12  lbs.,  @  18|^' ;  12  reams  same,  10  lbs.,  @  18|^  ; 
IGI  reams  Congress  legal,  12  lbs.,  @  19|^  ;  8  reams  same,  14  lbs.,  % 
19Ji^.     What  is  the  amount  of  bill  (Form  3)? 

'lO.  T.  W.  Jenkins  bought  of  D.  Leonard  &  Co.,  Aug.  9,  J  doz. 
0.  k.  shirts  %  $33  ;  -jV  doz.  linen  hdkfs.  @  $9^- ;  1^^^  doz.  0.  K. 
calliars  @  $2^^  ;  -J-  doz.  neckties  @  $6-1^  ;  \  doz.  undershirts,  jj;  42,  @ 
I17M  ;  I  doz.  cotton  hose  @  $2^^ ;  |  doz.  mixed  do.  @  $45-&  ;  |  doz. 
silk  do.  @  $13^-.     What  is  the  amount  of  bill  (Form  4)  Y 

11.  Frank  Church  bought  of  W.  H.  Patrick  &  Co.,Sept.  9,  5  lbs.  O.G. 
JaVa  coffee  @  32^' ;  3  lbs.  Mocha  do.  @  28^* ;  25  lbs.  granulated  sugar 
@  m^ ;  20  lbs.  coffee  A  do.  @  7^^/  ;  5  lbs.  crushed  do.  @  9(^' ;  1  gal.  N". 
0.  molasses  @  GSj^^ ;  3  lbs.  Heno  tea  @  50{^ ;  4J^  lbs.  butter  @,  45^  ;  l^ 
oz.  nutmegs  @  G{^ ;  7  lbs.  Oswego  starch  @  17-^Y  ;  8  bars  soap  @  7^{^ ; 
x\  lbs.  cheese  @  225^-^ ;  f  doz.  canned  corn  @  12^^  ;  f  doz.  canned  toma- 
toes @  $1'^  ;  I"  gal.  maple  syrup  %  |4^^  ;  2  lbs.  sperm  candles  @  35;^ ; 
3^  bottles  yeast  powder  @  13^'.     What  is  the  amount  of  bill  (Form  G)? 

12.  M.  S.  Chapman  bought  of  11.  B.  Claflin  &  Co.,  Sept.  1,  case 
J  143,— pieces  American  fancy  prints,  28^  20^  333  361  332  41  42^ 
441  45  38  373  362  391  381  342  271  29^  36=  35  37  39^  40  41  43^  44^ 
361  29"  372  431  282  291  342  371  38  40  42^  43^  37^  28^  @  5^^ ; 

Case  J  149, —  pieces  Manchester  delaines,  36i  32  34^  37^  38^  37 
421  432  441  473  372  311  412  281  332  291  263  331  37  351  412  46^  29i 
352  451  @  17|^/  ; 

Case  J  157,— pieces  Amoskeag  sheetings,  28i  292  313  272  28i  33i 
87-362  413  292  281  273  262  331  @  i^i^,     ^yiiat  is  the  amount  of  bill 
(Form  5)? 
171 
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13.  Jos.  S.  Sinclair  bought  of  Jno.  A.  Harrison  &  Co.,  the  follow- 
ing goods  :  Mar.  3,  1885,  5  doz.  plates  :  2  doz.  5  in.  (5)  85(^,  2  doz.  C 
in.  @  95 ^-j  1  doz.  7  in.  @  $1J-^ ;  5  sets  tea  ware  @  83^^;  and  3  doz. 
pitchers  :  1  doz.  4  qt.  @  83^ ;  2  doz.  6  qt.  @  U4^K  Mar.  18,  1885, 
4  doz.  tureens  :  1  doz.  J  1  @  $3^,  1  doz.  jf  2  @  $3^,  2  doz.  jj  3  ^ 
$4^4  ;  and  5  doz.  bowls  ©  62^^.  Mar.  23,  1885,  7  doz.  dishes  @ 
$4^  ;  8  sets  dinner  ware  @  66^^  ;  and  5  bowls  and  covers  @  95{^. 
Mar.  27,  1885,  5  doz.  syrup  cans  @  83^"-.  Render  separate  bill  for 
each  sale,  and  monthly  statement  for  March  (Form  7). 


DENOMINATE     NUMBERS. 

ITS.  A  Denominate  Number  is  a  concrete  number  whose  units  are 
used  to  measure,  to  weigh,  or  to  value. 

5  yards  (units  of  measure),  3  pounds  (units  of  weight),  and  $1G  (units  of  value) 
are  denominate  numbers. 

173.  A  Simple  Denominate  Number  is  one  which  expresses  its 
units  in  a  single  denomination. 

2  feet,  7  gallons,  3  hours,  are  each  simple  denominate  numbers. 

174.  A  Compound  Denominate  Number,  usually  called  a  Com- 
pound Number,  is  one  which  ex|>rcsses  its  units  in  two  or  moro 
denominations. 

(5  ft*et,  3  inches),  (8  gallons,  3  quarts,  1  pint),  and  (7  dollars,  53  cents)  aro 
compound  numbers. 

175.  Similar  Denominate  Numbers  are  such  simple  or  compound 
denominate  numbers  as  express  units  of  the  same  class  of  measures, 
weights,  or  values. 

The  simple  denominate  numbers  3  pecks  and  19  bushels  are  called  similar, 
because  both  denominations  belong  to  the  same  class  of  measures  (dry  measure); 
and  the  compound  numbers  (5  miles,  18  rods,  1  yard)  and  (4  yards,  2  feet,  7  inches) 
are  also  similar  because  the  denominations  of  both  are  of  the  same  class  of  meas- 
ures (linear  measure). 

176.  Similar  Denominations,  whether  of  simple  or  compound 
numbers,  are  those  of  their  terms  which  are  of  the  same  name,  as  well 
as  of  the  same  class. 

While  3  pecks  and  8  bushels  are  similar  denominate  numbers,  they  do  not 
express  similar  denominations;  but  3  pecks  and  8  pecks  are  similar  denominations, 
for  they  are  of  the  same  name  (pecks)  and  of  the  same  class  (drv  measure). 

173—176 
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MEASURES    OF    VALUE. 

ITT.  The  Value  of  a  thing,  in  a  commercial  sense,  is  its  worth,  or 
what  it  will  produce  when  sold.     Money  is  the  measure  of  value. 

Rem.  1. — Specie  consists  of  gold,  platinum,  silver,  nickel,  copper,  or  bronze 
coins,  which  are  stamped  by  the  government  which  issues  them,  to  authorize  their 
circulation  and  to  denote  the  number  of  monetary  units  they  represent. 

Rem.  2. — Alloy  is  a  baser  metal,  which  is  compounded  with  gold  and  silver'in 
making  coin,  to  render  such  coins  harder  and  more  durable.  In  estimating  the 
-value  of  coins,  the  alloy  is  not  considered. 

Rem.  ^.—Bullion  is  uncoined  gold  or  silver  in  bars,  or  in  the  mass.  The  term 
bullion  is  sometimes  applied  to  coined  gold  and  silver  which  has  been  clipped, 
punched,  or  otherwise  mutilated,  or  when  abraded  to  such  an  extent  that  it 
cannot  longer  remain  in  circulation.  The  value  of  such  coins  is  tlien  estimated  by 
weight. 

UNITED    STATES    MONEY. 

178.  United  States  Money  is  the  legal  currency  of  the  United 
States.     Tlie  standard  unit  is  the  gold  dollar  which  weighs  25.8  grains. 

Rem.  1. — The  mill  is  not  a  coin.     It  is  TABLE, 

used  simply  as  a  matter  of  convenience  to  t|^q  jj^J^g  t^n  )  =  1  cent  (^.) 
denote  tenths  of  a  cent.  In  expressing  ^^  ^^^^^^  '  ^  ^  ^^.^^^^  ^^^ 
final  results,  mills  are  usually  omitted  it  i    i   n       /-dt,\ 

less  than  5,  and  regarded  as  an  additional      1^  dimes  =  1  dollar  (^) 

cent  if  5  or  more.  10  dollars         =  1  eagle  (E.) 

Rem.  2. — All  gold  coins  of  the  United 
States  are  a  legal  tender  at  their  nominal  value  for  any  amount,  unless  mutilated 
or  abraded  below  m  of  their  original  weight.  Currency  dollars  (silver)  are  also 
a  full  legal  tender  for  any  amount ;  but  silver  coins  of  lower  denominations  than 
one  dollar  are  only  a  legal  tender  for  sums  not  exceeding  $10.  Nickel  and  bronze 
coins  are  a  legal  tender  for  sums  not  exceeding  25^. 

Rem.  3.— United  States  money  is  expressed  and  read  decimally.  Eagles  and 
f^imes,  are  not  specifically  named  in  reading,  all  at  the  left  of  the  decimal  point 
bein^  read  as  dollars ;  the  two  orders  following  the  decimal  point,  as  cents ;  and 
the  lower  orders,  if  read  at  all,  as  mills  and  fractions  of  a  mill. 


ENGLISH    OR    STERLING    MONEY. 

179.    Sterling  Money  is  the  legal  currency  of  Great  Britain.    The 
standard  unit  is  the  pound  or  sovereign,  the  value  of  which,  in  U.  S. 
money,  is  14.8665. 
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Rem.  1. — Other  denominations  table. 

of  English  money  are  they/orm  (=3        4  farthings  (far.)  =  1  penny    (d.) 
shillings),  the  crown  (==5  shillings),  ^ 

and  the  gumea  (=21  shillings).  ^  »  \    [ 

Rem.  2.-The  pound  is  not  a      ^0  shillings  =  1  pound     (£) 

coin,  but  simply  a  denomination  of 

currency  represented  in  tlie  coinage  by  the  sovereign,  and  in  the  paper  currency 
by  the  £1  note  of  the  Bank  of  England. 

Rem.  3.— In  expressing  sterling  money,  shillings  are  usually  written  at  the 
left  of  an  incline  plane,  pence  at  the  right,  and  farthings  as  fractions  of  a  penny. 
Thus,  6  shillings  is  written  6/-;  7  shillings  and  6  pence,  7/6  ;  8  pence,  -/8;  and 
3  shillings,  5  pence,  1  farthing,  3,  a\. 

CANADA    MONEY. 

ISO.  Canada  Money  is  the  legal  currency  of  the  Dominion  of 
Canada.     The  standard  unit  is  the  dollar. 

Rem.  1. — The  denominations  of  Canada  money  are  the  mill,  the  cent,  and  the 
dollar,  all  of  which  have  the  same  nominal  value  as  the  corresponding  denomina- 
tions of  U.  S.  money  ;  but  their  intrinsic  value  is  a  little  less,  the  fifty-cent  piece 
of  Canada  being  worth  about  461-  cents  in  U.  S.  coin,  and  the  smaller  silver  coins 
in  the  same  proportion.  The  gold  coins  of  Canada  are  the  English  sovereign  and 
half-sovereign. 

Rem.  2.— In  Canada,  accounts  are  now  usually  kept  by  the  decimal  notation 
in  dollars  and  cents,  the  sovereign  being  estimated  at  §5. 

GERMAN     MONEY. 

181.  German  Money  is  the  legal  currency  of  the  Empire  of  Ger- 
many.    The  standard  unit  is  the  mark,  worth  $.2385  in  U.  S.  money. 

Rem. — The  denominations  of  German  money  are  the  mark  (reichsmarlc)  and 
the  penny  (pfennig),  100  pennies  equaling  1  mark.  German  money  is  expressed 
decimally,  20  marks  and  9  pennies  being  written  20.0^  marks. 

FRENCH     MONEY. 

183.  French  Money  -is  the  legal  currency  of  France.  The  stand- 
ard unit  is  the  franc,  worth  S.193  in  U.  S.  money. 

Rem. — French    money   is   ex-  table. 

pressed  in  francs  and  decimals  of      ;^o  millimes  (m.)  =  1  centime  (ct.) 
a  franc.     18  francs.  5  decimes,  and      ^^  centimes  =  1  decime    (dc.) 

3  centimes  are  written  18.53  francs,       ^      ,      ■  .,  ^  /^    \ 

and  read  18  francs  and  53  centimes.       1«  ^ecimes  =  1  franc        (fr.) 
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183.  The  following  Table  will  show  the  units  of  currency  of  the 
principal  nations  of  the  world  and  their  intrinsic  value  in  U,  S.  money, 
as  proclaimed  by  the  Secretary  of  the  Treasury  on  Jan.  1,  1886. 


TA  B  LE. 


1 

VaUie 

Countri/. 

Unit  of  Cui'icii 

CI/.                          Statiflnrd. 

in  U.  S. 
money. 

Argentine  Repviblio 

Peso  of  100  centavos 

.     .     .     Gold  and  Silver. 

$.965 

Austria      .... 

Florin  of  100  kreutze 

rs  .     .     .     Silver  .... 

.371 

Belgium    .     .     .    •. 

Franc  of  100  centime 

s    .     .     .     Gold  and  Silver. 

.193 

Bolivia      .... 

Boliviano  of  100  cent 

avos   .     .    Silver  .     .     .     . 

.751 

Brazil 

Milreis  of  1000  reis 

.     .     .     Gold     .... 

.546 

British  America 

Dollar  of  100  cents 

.     .     .     Gold     .... 

1.00 

Chili 

Peso  of  100  centavos 

.     .     .     Gold  and  Silver. 

.912 

Cuba 

Peso  of  100  centavos 

.     .     .    Gold  and  Silver. 

.932 

Denmark  .... 

Crown  of  100  ore  . 

.     .     .     Gold    .... 

.268 

Ecuador    .... 

Peso  of  100  centavos 

.     .     .     Silver  .... 

.751 

Egypt 

Piaster  of  40  paras- 

.     .     .     Gold     .... 

.049 

Prance       .... 

Franc  of  100  centime 

s    .     .     .     Gold  and  Silver. 

.193 

Great  Britain     .     . 

Pound  sterling  of  20 

shillings    Gold     .... 

4.8665 

Greece 

Drachma  of  100  lepta 

.     .     .     Gold  and  Silver. 

.193 

German  Empire 

Mark  of  100  pfennige 

.     .     .     Gold     .... 

.238 

Hayti 

Gourde    .... 

.     .     .    Gold  and  Silver. 

.965 

India 

Rupee  of  16  annas 

.     .     .    Silver  .... 

.357 

Italy     

Lira  of  100  centesirai 

.     .     .    Gold  and  Silver. 

.193 

Japan  

Yen  of  100  sen  .     . 

.     .     .    Silver  .... 

.81 

Liberia      .... 

Dollar  of  100  cents 

.     .     .     Gold    .... 

1.00 

Mexico       .... 

Dollar  of  100  centavo 

s    .     .     .     Silver  .... 

.816 

Netherlands  .     .     , 

Florin  or  Guilder  of 

100  cents     Gold  and  Silver. 

.402 

Norway     .... 

Crown  of  100  «re  . 

.     .     .     Gold     .... 

.268 

Peru 

Sol  of  100  centavos 

.     .     .     Silver  .... 

.751 

Portugal   .... 

Milreis  of  1000  reis 

.     .     .     Gold     .... 

1.08 

Russia 

Rouble  of  100  copeck 

s    .     .     .     Silver  .... 

.601 

Sandwich  Islands   . 

Dollar  of  100  cents 

.     .     .     Gold     .... 

1.00 

Spain 

Peseta  of  100  centime 

s  .     .     .    Gold  and  Silver. 

.193 

Sweden      .... 

Crown  of  100  ore  . 

.     .     .    Gold    .... 

.268 

Switzerland  .     .     . 

Franc  of  109  centime 

3    .     .     .    Gold  and  Silver. 

.193 

Tripoli       .... 

Mahbub  of  20  piaster 

s    .     .     .     Silver  .... 

.677 

Turkey      .... 

Piaster  of  40  paras 

.     .     .    Gold     .... 

.044 

[T.  S.  of  Colombia  . 

Peso  of  100  centavos 

.     .     .     Silver  .... 

.751 

"Venezuela      .     .     . 

Bolivar    .... 

.     .     .     Gold  and  Silver. 

.193 

183 
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MEASURES    OF    \VEIGHT. 

184.    Weight  is  the  measure  of  the  force  of  gravity. 

Rem.  1. — All  terrestrial  bodies  are  drawn  towards  the  centre  of  the  earth  by 
an  invisible  force  called  the  attradion  of  gravitation.  By  weight  is  meant  the 
measure  or  extent  of  this  force.  Thus,  if  a  quantity  of  sugar,  placed  in  one  dish 
of  a  balance,  be  drawn  towards  the  centre  of  the  earth  with  a  force  which  will 
cause  it  to  raise  and  balance  a  pound  weight  placed  in  the  opposite  dish,  such 
quantity  of  sugar  is  said  to  weigh  one  pound. 

Rem.  2. — The  standard  unit  of  weight  is  the  Troy  Pound,  and  is  the  weight  of 
22.794377  cubic  inches  of  distilled  water  at  the  temperature  of  39.83^  Fahrenheit, 
barometer  at  30  inches. 

Re.m.  3. — The  kinds  of  weight  in  common  use  are  distinguished  as  Troy 
Weight,  Diamond  Weight,  Apothecaries'  Weight,  and  Avoirdupois  Weight. 


TROY    WEIGHT. 

185.  Troy  Weight  table. 

is    used    in    weighing  24  grains    (gr.)     =  1  pennyweight  (pwt.) 

gold,  silver.  Jewels,  and  20  pennyweights  =  1  ounce  (oz.) 

also  in  philosophical  ex-  12  ounces  =  1  pound  (lb.) 


periments. 


DIAMOND    WEIGHT. 


186.     Diamond    Weight    is  table. 

used  in  weighing  diamonds  and      ig  parts  =  1  carat  grain, 

other  precious  stones.  The  stand-       4  carat  grains  =  1  carat, 
ard  unit  is  the  carat,  which  equals 
3.1C8  Troy  grains. 

Rem.— The  carat  of  diamond  weight  should  not  be  confounded  with  the  assay 
carat.  The  latter  is  not  a  denomination  of  weight,  but  simply  denotes  the  relative 
purity  of  the  gold  in  coins  and  jewelry.  Thus,  pure  gold  is  said  to  be  24  carats  fine. 
If  It  of  a  coin  is  gold  and  the  remaining  ^^  is  of  any  baser  metal  (termed  alloy), 
.such  coin  is  said  to  be  22  carats  fine;  and  if  only  ^|  of  it  is  pure  gold  and  the 
remaiiiing  ^^j  alloy,  it  is  said  to  be  18  carats  fine. 

APOTHECARIES'    WEIGHT. 

87.  Apothecaries'  Weight  is  used  by  physicians  and  apothecaries 
in  compounding  medicines  which  are  not  liquid. 
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Rem.  1.— Physicians,  in  prescribing,  table. 

express   numbei-s  by  the  Roman  nota-  20  grains  (gr.)  =  1  scruple  (3) 

tion,  employing  small  Utters  instead  of  g  scruples        =  1  dram      (  3  ) 

the  usual  capitals,  substituting  j  for  the  .          1   ^„^„^     /  ^  \ 

^     ,  •    ..  ^,    o                     I       1    ,  M.  8  drams          =  1  ounce    (  3  ) 

final  1  of  the  Roman  numeral,  and  writ-  "^  -"  ' 

ing  the  symbol  of  the  denomination  he-      1^  ounces  =  1  pound    (fc) 

fore  the  numeral  expressing  its  quantity. 

Thus,  6  ounces,  7  drams,  2  scruples,  are  written  |  vj,    3  vij,    3ij. 

Real  2. — The  pound,  ounce,  and  grain  of  apothecaries'  weight  are  the  same  as 
the  corresponding  denominations  of  Troy  weight,  the  only  difference  being  in  the 
subdivisions  of  their  ounce  weights. 

Rem.  3.— Dry  medicines  are  weighed  by  avoirdupois  weight  except  when 
compounding  physicians'  prescriptions,  formulae,  recipes,  etc. 

AVOIRDUPOIS    WEIGHT. 

188.  Avoirdupois  Weight  is  the  customary  weight  of  commerce, 
and  is  used  in  all  cases  except  when  compounding  medicines,  and 
weighing  precious  metals  and  precious  stones. 

Rem.   1.— At  the  table. 

United  States  custom        IG  ounces  (oz.)         =  1  pound  (lb.) 

houses,   in    ocean      jqq  pounds  =  1  hundredweight  (cwt.) 

freights,  and  in  vvhole-        ^^  hundredweight  =  1  ton  (T.) 

sale    transactions    in 
coal,  the  long  ton,  of  2240  pounds  is  used. 

Rem.  2.— The  following  denominations  are  in  common  use:  100  pounds  of  fish 
=1  quintal;  100  pounds  of  produce=l  cental;  100  pounds  of  nails=l  keg;  200 
pounds  of  beef,  pork,  or  fish=l  barrel;  196  pounds  of  flom-1  barrel.  For  the 
weight  per  bushel  of  grain,  seeds,  etc.,  see  162. 

Rem.  3.— While  the  corresponding  denominations  of  Troy  weight  and  Apoth- 
ecaries' weight  are  the  same  (Rem.  2,  187),  both  differ  from  the  corresponding 
denominations  of  Avoirdupois  weight  as  shown  in  the  following 

COMPARISON    OF    WEIGHTS. 


7000  Troy  grains  =  lib.,  Avoir. 
57G0     "        "      =1  "     Troy 


43 7|  Troy  grains  =  1  oz..  Avoir. 
480       "         ''      =1  "    Troy 


MEASURES    OF     EXTENSION. 

189.  Measures  of  Extension  are  used  to  measure  lines,  surfaces, 
or  solids.     The  standard  unit  is  the  yard. 

Rem.— Every  body  has  three  dimensions,  length,  breadth,  and  thicfcntbS.  Ex- 
tension has  reference  to  one  or  more  of  these  dimensions. 
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LINEAR    MEASURE. 

190.  Linear  or  Long  Measure  is  used    in  measurilig   lengths, 
breadths,  depths,  heights,  or  distances. 

Kem.  1.— The  following  denomina-  table. 

tions  are  in  common  use  :  1  size  =  ^  of  :„,.u„.  /:,,  \  _  i  foot     ^ft  \ 

an  inch  (used  by  shoemakers);  1  pahu  =  1^     ^^chCo  (m.)   -  1  tOOt     (f  .) 

3  inches;   1   hand  =  4  inches  (used  in  3    feet                  =  1  yard  (yU.j 

measuring  the  height  of  horses);  1  span  5^  yards               =  1  rod      (rd.) 

=  9  inches  ;  1  pace  =  3  feet ;  1  fathom  320    rods                =  1  mile  (mi. ) 
-  G  feet. 

SURVEYORS'    LINEAR    MEASURE. 

191.  Surveyors'   Linear  Measure 

is  used    by  surveyors   in   measuring  table. 

boundaries  of  land,  length  of  roads,  7.92  inches  =  1  link        (1.) 

etc.     The  standard  unit  is  the  Gun-  100  links     =  1  chain  (ch.) 

ter's  chain,  which  is  4  rods  or  G6  feet  80   chains  =  1  mile    (mi.) 
long. 

MEASURES    OF     SURFACE. 
193.  Measures  of  Surface  are  used  in  measuring  all  surfaces  by 
determining  the  number  of  square  units  *  which  they  contain. 
Rem. — A  surface  is  the  exterior  of  a  solid  or  body. 

SURFACE    OR    SQUARE    MEASURE. 
193.  Surface  or  Square  Measure  is  used  in  measuring  surfaces, 
such  as  land,  boards,  plastering,  painting,  paving,  etc. 

TABLE. 

144    square  inches  (sq.  in.)  =  1  square  foot    (sq.  ft.) 

9    square  feet  =  1  square  yard  (sq.  yd.) 

301  square  yards  =  1  square  rod     (sq.  rd.) 

160    square  rods  fiacre                       (A.) 

640    acres  =  1  square  mile  (sq.  mi.) 
Rem.  1.— The  unit  of  measure  in  estimating  land  is  the  acre;  and  in  esti- 
mating other  surfaces,  the  square  yard. 


*  For  a  definition  of  "square  n nit."  and  for  other  information  relating  to  surface  measure- 
tnenta,  see  261,  262,  263,  and  264. 
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Rem.  2. — A  square  rod  is  sometimes  called  a  PoZe  ov  Perch;  and  40  squaro 
rods,  a  Rood. 

SURVEYORS'    SQUARE    MEASURE. 
194.  Surveyors'  Square  Measure  is  used  by  surveyors  in  measur- 
ing  land. 

TABLE. 

10000  square  links  (sq.  1.)  =  1  square  chain  (sq.  ch.) 

10  square  chains  =  1  acre  (A.) 

G40  acres  =  1  square  mile     (sq.  mi.) 

Rem.  1. — Measurements  are  usually  recorded  by  surveyors  in  square  miles, 
acres,  and  decimals  of  an  acre — square  chains  being  written  as  ientlis  of  an  acre, 
and  square  links  as  hundred-thousandths  of  an  acre. 

Rem.  2. — In  the  West,  one  square  mile  of  land  is  called  a  section;  and  36  sec- 
tions, arranged  in  the  form  of  a  square,  are  called  a  township.  Each  section  is 
subdivided  into  half-sections  (320  acres),  quarter-sections  (160  acres),  hutf-qtcarter- 
sections  (80  acres),  and  quarter-quarter-sections  (40  acres). 


MEASURES     OF    VOLUME. 

195.  Measures  of  Volume  are  used  in  measuring  the  contents  of 
hollow  bodies  or  the  volume  (bulk,  size)  of  solid  bodies,  by  determin- 
ing the  number  of  cubic  units  *  which  they  contain. 

TABLE. 

1728  cubic  inches  (cu.  in.)  =  l  cubic  foot    (cu.  ft.) 
27  cubic  feet  =1  cubic  yard  (cu.  yd.) 

Also,  in  measuring  wood, 

16  cubic  feet  =1  cord  foot  (cd.  ft.) 

8  cord  feet,  or  128  cu.  ft.  =  1  cord  (cd.) 

Rem.  1. — A  cubic  yard  of  earth  is  called  a  load. 

Rem.  2. — In  measuring.cargoes.  in  the  United  States  a  ton  is  estimated  to  each 
40  cubic  feet  of  occupied  space;  and  in  England  to  each  42  cubic  feet. 

Rem.  8.— In  computing  the  tonnage  of  vessels,  a  registered  ton  is  100  cubic 
feet  of  their  internal  capacity. 

Rem.  4.— a  perch  of  masonry  is  one  perch  or  rod  (16^  feet)  long,  1  foot  high, 
and  1|  feet  thick,  and  is  therefore  equal  to  16^  x  1  x  1^  or  24|  cubic  feet,  or  practi- 
cally 25  cubic  feet. 

*  For  a  definition  of  "  cubic  unit"  and  for  other  information  relating  to  the  measurement  of 
volumes,  see  268,  269,  270,  and  271. 
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Rem.  5. — In  measuring  timber,  \  of  the  solidity  of  round  timber  is  allowed  for 
•waste  in  hewing  or  sawing  it.  Thus,  a  round  log  whose  solidity  is  50  cubic  feet 
will,  when  hewed  or  sawed  square,  contain  only  40  cubic  feet.  Hence,  round 
timber  which  will  make  40  cubic  feet  when  squared,  will  weigh  as  much  as  50 
cubic  feet  of  timber  alresMly  squared,  and  each  is  estimated  at  one  ton  or  load. 

Rem.  6. — The  standard  cord-wood  pile  is  8  feet  long,  4  feet  high,  and  4  feet 
wide;  and  one  foot  of  the  length  of  the  standard  cord-wood  pile  is  called  a  cord 
foot. 

MEASURES   OF   CAPACITY. 

196.  Measures  of  Capacity  are  used  to  measure  quantities  by  de- 
termining how  often  they  can  fill  a  measuring  vessel  of  known  capacity. 
The  standard  unit  is  the  gallon  for  liquids,  and  the  bushel  for  dry 
substances. 

Rem.— There  are  three  kinds  of  measures  of  capacity  :  one  for  measuring  dry 
substances,  and  called  Dnj  Measure ;  and  two  for  measuring  liquids,  one  called 
Liquid  Measure,  used  by  the  general  public,  and  the  other  called  Apothecaries' 
Fluid  Measure,  used  by  physicians  and  apothecaries. 

LIQUID    MEASURE. 

197.  Liquid  Measure  is  used  to  measure  the  various  kinds  of  liquids, 
or  in  estimating  the  capacity,  of  vessels  intended  to  hold  them. 

Rem.  1.— The  standard  liquid  gallon  table. 

of  the  United  States  contains  231  cubic      4  gills  (gi. )  =  1  pint        (pt. ) 
inches.      The  imperial   gallon    of  Great      2  pints  =  1  quart     (qt.) 

Britain  is  one-fifth  larger,  and  contains      ^  auSLYts         =  1  gallon  (gal.) 
277.274  cubic  inche.s. 

Rem.  2.— In  estimating  the  capacity  of  cisterns,  wells,  tanks,  etc.,  31J  gallons 
are  sometimes  called  a  barrel ;  and  03  gallons,  a  hogshead. 

Rem.  3.— The  following  denominations  are  sometimes  used  :  42  gallons  =  1 
tierce  ;  84  gallons  =  1  puncheon  ;  126  gallons  =  1  pipe  or  butt  ;  252  gallons  = 
1  tun.  These  denominations,  in  reality,  have  no  uniform  capacity.  When  used 
in  business,  they  simply  indicate  the  7iames  of  the  various  kinds  of  casks  or  their 
approximative  size,  without  reference  to  their  actual  capacity.  In  practice,  each 
cask  is  gauged  and  its  exact  capacity  in  gallons  is  marked  upon  it. 

APOTHECARIES'     FLUID     MEASURE. 

198.  Apothecaries'  Fluid  Measure  is  used  by  physicians  in  pre- 
scribing and  by  apothecaries  in  selling  or  compounding  liquid  med- 
icines. 
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Rem.  1.  —  The  peculiar 
notation  ofApothecaries' 
Weight  (Rem.  1,  187)  is  also 
extended  to  Apothecaries' 
Fluid  Measures. 

Rem.  3.— The  gallon  and 
pint  of  this  measure  are  of  the 
same  capacity  as  those  of  Liquid  Measure 


60  minims  (tti) 
8  fluiddracbms 

16  fliiidounces 
8  pints 


BLE. 

1  fluiddrachm  (f  3  ). 
1  flnidoimce  (i  r  )• 
I  pint  (0). 

1  gallon       (Cong.). 


DRY     MEASURE. 


199.  Dry  Measure  is  used  in  measuring  grain,  fruit,  yegetables, 
and  small  quantities  of  coal. 

:^EM,  1.— In  the  U.  S.,  the  standard 
bushel  is  a  cylindrical  measure  18|  inches 
in  diameter,  and  8  inches  in  depth.  It  con- 
tains 2150.43  fcubic  inches. 

Rem.  2. — The  half-peck  of  this  measure 
is  sometimes  called  a  gallon,  and  contains  268.8  cubic  inches. 

Rem.  3.— The  gallon,  the  quart,  and  the  pint  of  Dry  Measure  have  about  \ 
greater  capacity  than  the  denominations  of  the  same  name  in  Liquid  Measure. 

i^EM.  4.— The  standard  imperial  bushel  of  Great  Britain  contains  2218.193 
cubic  inches,  and  is  equal  to  1.03+  standard  bushels  of  the  United  States.  Eight 
English  bushels  are  sometimes  called  a  quarter. 


TABLE. 

2  pints  (pt.)  =  1  quart  (qt.) 
8  quarts  =  1  peck  (pk.) 
4  pecks  =  1  bushel  (bu.) 


CIRCULAR     MEASURE. 

200.  Circular  Measure  is  used  by  surveyors  in  determining  the 
direction  in  which  to  take  their  linear  measurements;  by  navigators  in 
finding  the  latitude  and  longitude  of  vessels  or  places  ;  and  by  astron- 
omers in  making  observations. 


TABLE. 

60  seconds  (  "  )  =  1  minute  ( ' ) 

60  minutes         =  1  degree  (  ° ) 

360  degrees  =  1  circle     (c) 


Rem.  1. — Since  a  degree  is  -^  of 
a  circle,  it  is  evident  that  all  the 
degrees  of  the  same  circle  are  of  equal 
length,  and  that  the  degrees  of  differ- 
ent circles  must  vary  in  length  with 
the  size  of  such  circles. 

Rem.  2.— a  minute  of  the  circumference  of  the  earth  is  called  by  sailors  a 
knot  or  nautical  mile,  and  by  geographers  a  geographic  mile.  It  is  equal  to  a 
small  fraction  more  than  1.15  common  miles.  Hence,  (50  geographic  miles  or  69.10 
common  miles  equal  1  degree  of  latitude  on  a  meridian,  or  of  longitude  on  the 
equator. 

199—200 
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MEASURE    OF    TIME. 

201.    Time  is  a  measurable  part  of  duration. 

Kkm.  1. — The  Civil  Day  be- 
gins and  ends  at  12  o'clock,  mid- 
night. 

Rem.  2.— a  Solar  Day  is  the 
time  required  for  any  point  on 
the  earth's  surface  which  has  the 
sun  in  its  meridian,  to  be  carried 
round  by  the  diurnal  revolution 
of  the  earth  until  such  point 
again  has  the  sun  in  its  merid- 
ian. 

Rem.  3. — A  Solar  Year  is 
the  exact  time  required  by  the 

earth  to  make  a  complete  revolution  around  the  sun. 
5  hours,  48  minutes,  and  49,7  seconds. 

Reji.  4. — A  Common  Year,  for  convenience,  is  made  to  consist  of  365  days; 
hence  4  common  years  are  nearly  one  day  less  than  4  solar  yeare,  and  1  day 
is  added  to  the  fourth  common  year  to  rectify  the  error.  The  extra  day  is  added 
to  the  month  of  February,  and  the  year  so  increased  is  called  a  hap  year. 

Rem.  5.— Years  divisible  hy  4,  except  centennial  years,  are  leap  years.  Certr 
iennial  years  divisible  by  400  are  leap  years. 

Rem.  G.— The  order  and  name  of  each  month  and  its  length  in  days  are: 


TABLE. 

GO  seconds  (sec. 

)=  1  minute 

(min.) 

60  minutes 

=  1  hour 

(hr.) 

24  hours 

=  1  day 

(da.) 

305  days 

=  1  common 

year(yr.) 

36G  days 

=r  1  leap  year       (yr.) 

Also, 

7  days 

=     1  week. 

13  months 

=     1  year. 

100  years 

=     1  century. 

on  around  the  sun. 

It  consists  of 

365  days, 

1st,  January 
2d,  Februaiy 
3d,  March  . 
4th,  April  . 
5th,  May  . 
6th,  June     . 


.     .  31  days. 
28  or  29 


Tth,  July    .     . 

8th,  August    . 

9th,  September 
10th,  October  . 
11th,  November 
12th,  December 


31  days. 
31      " 

30  " 

31  '^ 

30  " 

31  " 


MISCELLANEOUS    MEASURES. 


203.  In  counting  certain 
classes  of  articles,  the  following  is 
used  : 

TABLE. 

12  things  =  1  dozen  (doz.) 

12  dozen  =  1, gross  (gro.) 

12  gross    =  1  great  gross  (g.  gro.) 

20  things  =  1  score. 


203.    Paper  is  measured'  by 

the  following 

TABLE. 

24  sheets    =  1  quire      (quO 

20  quires    =  1  ream      (rm.); 

2  reams    =  1  bundle  (bdl.) 

5  bundles  =  1  bale        (bl.). 

201— SOS 
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204.  To  indicate  the  comparative  size  of  the  pages  of  books,  if 
the  leaves  of  a  book  are  formed  by  folding  a  sheet  of  paper  of  the 
standard  size  into 

2  leaves,  or    4  pages,  the  book  is  called  a     Folio. 

'       "  "  "  a     Quarto,  or  Uo. 

'       "  "  "  an  Octavo,  or  %vo. 

'       "  "  "  a    Duodecimo,  or  12wo. 

"  "  "  a     IG/no. 

*       "  **  "  an  18oto. 

"  "  "  a     24mo. 


4 

"     8   " 

8 

"  16   " 

12 

"   24   *' 

16 

"   32  " 

18 

"   3G  '' 

24 

"   48   " 

REDUCTION    OF   DENOMINATE   NUMBERS. 

205.  Reduction  of  Denominate  Numbers  is  the  process  of  changing 
them  from  one  denomination  to  another  without  altering  their  value. 

There  are  two  kinds  of  reduction,  which  are  distinguished  as  Reduction  De- 
scending and  Reduction  Ascending. 

206.  Reduction  Descending  is  the  process  of  changing  a  denomi- 
nate number  to  an  equivalent  one  of  a  lower  denomination. 

Thus,  the  process  of  changing  8  bushels  to  an  equivalent  denominate  number 
expressing  pecks,  a  lower  denomination  than  bushels,  is  called  reduction  descending. 

20t.  Reduction  Ascending  is  the  process  of  changing  a  denomi- 
nate number  to  an  equivalent  one  of  a  higher  denominatio7i. 

Thus,  the  process  of  changing  72  inches  to  an  equivalent  denominate  number 
expressing  feet,  a  higher  denomination  than  inches,  is  called  reduction  ascending. 

208.  Reduction  of  compound  numbers  to  a  required  lower  denom- 
ination. 

Illustrative     Example. 

Reduce  19  bu.,  2  pk.,  5  qt.  to  quarts. 

Explanation. — First  reduce  the  highest  denomina- 
tion (19  bu.)  to  the  next  lower  denomination  (pk.)  as  fol- 
lows :  Since  1  bu.  =  4  pk.,  19  bu.  must  equal  19  times  4 
pk.,  or  76  pk..  and  19  bu.  2  pk.  must  equal  76  +  2,  or  78  pk. 

Then  reduce  the  obtained  result  (78  pk.)  to  the  next 
lower  denomination  (qt.),  as  follows:  Since  1  pk.=8  qt., 
78  pk.  must  equal  78  times  8  qt,,  oj:,624  qt.,  and  78  pk.  5 
qt.  must  equal  634  +  5,  or  629  qt- 

204—208 


Solution. 

bu. 
19 

pk. 

2 

qt. 
5 

4 

~78 
8 

(19  X 

^  +  2) 

629 

(78  > 

c8  +  5) 
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Principles.  — 1.  Compound  numbers  are  reduced  to  lower  denominations 
bif  successive  multiplications^  in  which  tJie  highest  denomination  is  taken  as 
the  first  multiplicand  ;  and  the  units  of  the  next  lower  denoiriination  which 
equal  one  unit  of  the  highest  denomination  is  taken  as  the  first  multiplier. 

2.  The  first  and  each  successive  product  is  of  the  same  denomination  as 
the  multiplier  which  produced  it. 

3.  Each  successive  multiplier  is  the  number  of  units  of  the  next  lower 
denomination  which  equals  1  unit  of  the  denomination  of  the  last  product. 

Rule. — I.  Multiply  the  highest  denomination  by  the  number 
of  units  of  the  next  lower  denomination,  which  will  equal 
one  unit  of  the  highest  denoviination,  and  to  the  product  add 
the  given  member,  if  any,  of  such  lower  denomination. 

II.  Similarly  reduce  the  result  thus  obtained  to  units  of  the 
next  lower  denoinination  ;  and  so  continue  until  the  given  com- 
pound number  has  been  reduced  to  the  required  denomination. 


't^' 


Reduce 

1.  65  and  3^*  to  mills. 

2.  $18  and  15^  to  cents 

3.  £75  15s.  9d.  to  farthings.       0. 

4.  19  marks  9  pennies  to  pennies. 

5.  183  fr.  7  ct.  to  millimes. 

6.  813  and  18^  to  mills. 

7.  $20  and  7  dimes  to  cents. 

8.  £135  3d.  to  farthings. 

9.  $25  and  9  mills  to  mills. 
10.  £47  12s.  to  pence. 


Examples     for     Practice. 

MEASURES    OF    VALUE. 

Find  value  in  U.  S.  Money. 
^1.09B3  fr.  (France). 
12, ^£547  (England). 
iik:''"35  crowns  (Norway). 

14.  437  sovereigns  (England). 

15.  £78  15s.  (England). 

16.  915  marks  (Germany). 

17.  £143  10s.  (England). 

18.  325.25  marks  (Germany). 

19.  3175  roubles  (Russia).- 

20.  628  yen  ( Japaiiji  JJ j 

MEASURES  OF  EXTENSION. 


V 


Reduce 

21.  5  mi.  137  rd.  1  ft.  to  inches. 

22.  35  A.  73  sq.  rd.  4  sq.  yd.  to  sq .  ft. 

23.  7  cd.  5  cd.  ft.  to  cubic  feet. 

24.  19  cd.  32  cu.  ft.  to  cu.  ft. 

25.  195  A.15sq.rd.l8sq.yd.tosq.in. 

26.  19  rd.  4  yd.  2  ft.  to  feet 


Reduce 

27. 

28. 

29. 

30. 

31. 

32. 


5  sq.  mi.  15  A.  to  ^q.  ch. 

132  cu,  yd.  18  cu.  ft.  to  cu.  in. 

5  cd.  52  cu.  ft.  to  cu.  ft. 

15  hands  to  inches. 

19  mi.  13  rd.  to  feet. 

7  mi,  30  ch.  75  1,  to  inches. 

208 
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MEASURES  OF  WEIGHT. 


Reduce 


33. 
34. 
35. 
36. 
37. 
38. 


8  T.  3  cwt.  7  lb.  to  pounds. 

75  lb.  8  oz.  to  pennyweights. 

3  ft).  5  3   7  5  to  3. 

195  T.  18  lb.  to  ounces. 

3  vij  3ijto  3. 

5  lb.  1?  pwt.  to  grains. 


Reduce 

39. 

40. 

41. 

42. 

43. 

44. 


15  T.14  cwt.  83  lb.  to  ounces. 
3  lb.  7  oz.  12  pwt.  to  grains^. 
325  long  tons  to  pounds. 
75  bbl.  flour  to  pounds. 
928  bu.  corn  to  pounds. 
1G8  bu.  wheat  to  pounds. 


MEASURES  OF  CAPACITY. 


Reduce 

45.  5  gal  3  pt.  to  fiuidounces. 
45.  31  bu.  1  pk.  7  qt.  to  joints. 

47.  47  gal.  1  pt.  to  gills. 

48.  38  bu.  3  pk.  1  pt.  to  pints. 


Reduce 

49.  12  gal.  3  qt.  1  pt.  3  gi.  to  gills. 

50.  f  3   iij  f  3  vj  to  m. 

51.  75  bu.  1  pt.  to  pints. 

52.  315  tuns  wine  to  gallons. 


OTHER    MEASURES. 


Reduce 

53.  2  yr.15  da.  7  hr.  34  sec.  to  sec. 

54.  15°  32'  47'  to  seconds. 

55.  1  leap  year  to  minutes. 

56.  The  year  1886  to  sec. 
67.  5  reams  to  sheets. 


Reduce 

58. '  The  month  of  August  to  sec. 

59.  2  bales  of  paper  to  quires. 

60.  1  yr.  271  da.  45  min.  to  sec. 

61.  19  reams  to  pages  8vo. 

62.  G  reams  to  pages  4to. 


209.   Reduction  of  denominate   numbers  to  higher  denomina- 
tions. 

Illustrative     Example. 

Reduce  5749  pence  to  the  higher  denominations. 

Solution. 
12  ) 5749 
20)J79  +  ld. 
£23  + 19s. 


Explanation. — First  reduce  tlie  given  denomina- 
tion (d.)  to  the  next  higher  denomination  (s.),  as  follows  : 
if  12d.  =  ls.,  there  are  as  many  shillings  in  5749d.  as 
12d.  are  contained  times  in  5749d.,  or  479s.  and  Id. 
remainder. 


Then  reduce  the  obtained  result  (479s.)  to'  the  next 
higher  denomination  (£),  as  follows  :  if  20s.  =  £1,  there 
are  as  many  £'s  in  479s.  as  20s.  are  contained  times  in 
4793.,  or  £23  and  19s.  remainder.     Hence,  5749d.  equal  £23  19s.  Id. 

^09 


Ans.  £23  19s.  Id, 
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Principles. — 1.  Denoriiinate  nnmbers  are  reduced  to  hiyher  denoniiaa- 
iions  by  .successive  divisions  ;  in  which 

2.  Each  successive  divisor  should  be  of  the  same  denomination  as  its 
dividend. 

'6.  Each  remainder  is  of  the  same  denomination  as  the  dividend  from 
which  it  came. 

4.  Each  quotient  is  of  the  denomination  which  its  divisor  equals  (tho 
denominate  units  of  the  divisor  bemg  equal  to  1  denoniinato  unit  of  tho 
quotient). 

Rule. — I.  Divide  the  given  numher  by  the  units  of  its  de- 
nominatioiz  which  equal  1  unit  of  the  next  1  uglier  denom- 
ination, and  reserve  the  remainder,  if  any,  as  a  part  of  tlia 
answer. 

II.  Proceed  in  Wee  manner  with  this  aiid  each  succeeding 
quotient  until  the  required  higher  denomination  is  reached. 

III.  TJbe  last  quotient  with  tlis  several  remainders  annexed 
will  he  the  answer. 

Note. — A  denominate  number  maybe  reduced  to  a  required  higher  denomina- 
tion in  one  operation  by  dividing  it  by  the  number  of  its  units  which  equal  1  unit 
of  that  higher  denomination. 


Examples     for     Practice. 

MEASURES    OF    VALUE. 

Re 
1. 
2. 
3. 
4. 
5. 

duce 

5078  mills  to  dollars. 
173G5  farthings  to  £'8. 
38375  millimes  to  fr. 
17532  pence  to  £'s. 
6138  pennies  to  marks. 

Reduce 

6.  $93.4635  to  £'s. 

7.  $113,572  to  marks. 

8.  $148,234  to  francs. 

9.  $517.75  to  roubles. 
10.  $2345  to  marks. 

MEASURES 

OF    WEIGHT. 

Reduce 

11.  153813  02.,  Avoir.,  to  tons. 

58376  gr.  to  pounds,  Troy. 

7183  3  to  pounds,  Apoth. 

5273  pwt.  to  pounds,  Troy. 

57186  oz.,  Avoir.,  to  cwt. 

28351  gr.  to  pounds,  Apoth 


Reduce 

17.  20161b.,  Avoir.,  to  lb.,  Troy. 

18.  720  pwt.  to  lb.,  Apoth. 

19.  1575  lb.,  Apoth.,  to  lb..  Avoir. 

20.  1568  lb.  flour  to  barrels. 

21.  4S17  lb.  wheat  to  bushels. 

22.  53 1 S  lb.  oats  to  bushels. 

209 
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Reduce 

23.  2183  cd.  ft.  to  cords. 

24.  183712  in.  to  miles. 

25.  357182  sq.  ft.  to  acres. 

26.  4918  cu.  ft.  'to  cords. 

27.  960  rd.  to  chains. 

28.  37821  sq.  yd.  to  acres. 

MEASURES 
Reduce 

35.  71835  TTi,  to  gallons. 

36.  5178  pt.  to  bushels. 

37.  31473  gi.  to  gallons. 


MEASURES    OF    EXTENSION. 
Reduce 


29.  3458192  cu.  in.  to  cu.  yd. 

30.  173815714  sq.  1.  to  acres. 

31.  938713  ft.  to  rods. 

32.  753218  sq.  ch.  to  townships. 

33.  893G21  1.  to  miles. 

34.  517865  cu.  in.  to  cords. 

OF    CAPACITY. 
Reduce 

38.  716  qt.  to  bushels. 

39.  38173  f  3  to  gallons. 

40.  8276  pt.  to  gallons. 


OTHER 
Reduce 

41.  3812718  min.  to  com.  years. 

42.  1034162"  to  degrees. 

43.  7318  sheets  to  reams. 

44.  93784  min.  to  weeks. 

45.  78  years  to  scores. 


MEASURES. 
Reduce 

46.  5127  bottles  to  dozens. 

47.  81372  pens  to  gross. 

48.  7183  com.  miles  to  degrees. 

49.  1325173  sec,  to  com.  years. 

50.  217582  sheets  of  paper  to  bales. 

310.    Reduction  of  denominate  common  fractions  to  integers  of 
lower  denominations. 

Illustrative     Example. 

Reduce  £  f  to  integers  of  the  lower  denominations. 

Explanation. — 208,  relating  to  denominate  integers, 
is  equally  applicable  to  denominate  fractions.  Henee, 
applying  Rule,    116,   for  multiplication  of  fi-actions  by 


integej's,  reduce  £  |  to  the  next  lower  denomination  (s.)  by 
multiplying  its  numerator  (5)  by  20,  and  dividing  the  prod- 
uct by  its  denominator  (6),  obtaining  16  integral  shillings 
and  f  of  a  shilling. 

In  the  same  manner,  reduce  fs.  to  the  next  lower 
denomination  (d.)  by  multiplying  by  13,  obtaining  8d. 

Hence,  the  required  answer  is  16s.  8d. 

Rem. — The  rules  for  the  reduction  of  denominate  frac- 
tions are  the  same  as  for  denominateintegers  (208,  20t)); 
no  additional  rules  are  therefore  deemed  necessary. 

^10 


Solution. 
5 

6  )  100  ( 16s. 
6_ 
40 
36 
4 
12 
6  )  48  (  8a. 
48 
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5.  i  ft.,Apoth. 

9.  f  gal. 

13.  1-  pk 

6.  f  da. 

10.  ^Vcd. 

14.  -|yd 

7.  £§. 

11.  ^  T. 

15.  f  rd. 

8.  -r\  A. 

12.  1  yr. 

16.    i^yV 

Examples     for     Practice. 
Reduce  to  integers  of  lower  denominations. 

1.  yV  bu. 

2.  -j^  mi. 

3.  f  gal.,  Apotli. 

4.  I  lb.,  Troy. 

211.    Reduction   of  denomiiiate   decimals  to   integers  of   lower 
denominations. 

Illustrative     Example. 

Eeduce  .359375  of  a  bushel  to  integers  of  lower  denominations. 

Solution. 
Explanation. — Applying  208,  reduce  .359375 
bu.  to  the  next  lower  denomination  (pk.),  obtain- 
ing 1.4375  pk.  Reserve  the  integral  part  of  this 
result  (1  pk.)  as  the  first  term  of  the  answer,  and 
reduce  the  decimal  part  (.4375  pk.)  to  the  next 
lower  denomination  (qt.),  obtaining  3.5  qt.  Reserve 
the  integral  part  of  this  result  (3  qt.)  as  the  second 
term  of  the  answer,  and  reduce  the  decimal  part 
(.5  qt.)  to  the  next  lower  denomination,  obtaining 
1  pt.  as  the  thii'd  term  of  the  answer. 

Examples    for     Practice. 
Reduce  to  integers  of  lower  denominations. 


.359375 

4 

pk. 

1.437500 

8 

qt. 

3.5000 

2 

pt. 

LO 

1.^ 

.46875  gal. 

5. 

.14:>25  yr. 

9. 

.4609375  cd. 

2. 

.4375  oz.,  Troy. 

6. 

£.375. 

10. 

.378125  A. 

3. 

.875  lb.,  Troy. 

7. 

.1875  gal. 

11. 

.45  yr. 

4. 

.1375  bu. 

8. 

.15915625  T. 

12. 

£.00025. 

212.    Reduction  of  a  denominate   fraction  to  a  specified  lower 
denomination. 

Illustrative     Example. 

Reduce  y^^jo  of  a  £  to  an  equivalent  fraction  of  a  penny. 
Explanation.— Applying  208,  first   reduce 


Solution, 


tiplving  by  20,  obtaining  y^  of  -\0-  of  a  shilling;  7 

then  reduce  this  compound  fraction  of  a  shilling      i9^0 
to  the  next  and  required  lower  denomination  (d.),         »■& 
obtaining  t/jt7  of  -/  of  -l--  of  a  penny.     Applying  « 

115,  reaucc  to  a  simple  fraction  of  a  penny,  obtaining  |d. 


n    n     7, 
T^T  =  8^- 
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Examples     for 
What  fraction  of 

^  1.  A  grain  is  j^Vo^  ^f  an  oz.  ? 

2.  A  day  is  ^^  of  a  yi-.  ? 

3.  A  pint  is  ^^  of  a  bu.  ? 

4.  A  cubic  foot  is  -^\^  of  a  cd.  ? 


Practice. 
What  decimal  of 

5.  A  penny  is  £.001535  ? 

6.  A  mill  is  $.000917? 

7.  An  ounce  is  .0000125  T.? 

8.  A  peck  is  .0625  bu.? 


313.  Reduction  of  a  denominate   fraction  to  a  specified  higher 
denomination. 

Illustrative     Example. 

What  fraction  of  a  mile  is  |  of  a  foot  ? 

Explanation. — 209,     relating    to  Solution. 

..         „         ,._.,.,_  t         I  7         . 


7      1 

$  ^3  ^  II  ^  320  ~  42240  "''• 

4 


denominate  integers  is  equally  applicable 
to  denominate  fractions.  Hence,  apply- 
ing Rule,  1124,  for  division  of  fractions 
by  integers,  reduce  |  ft.  to  the  next  higher 
denomination  (yd.)  by  dividing  f  ft.  by  3  ft.  (Prin.  2,  209),  obtaining  |  of  i  yd. 
(Prin.  4,  209).  Then  reduce  to  the  next  higher  denomination  (rd.)  by  dividing 
I  ot\  yd.  by  5|  yd.,  obtaining  |  of  i  of  ^\  rd.  Then  reduce  to  the  next  higher 
and  specified  denomination  (mi.)  by  dividing  |  of  ^  of  -f^  rd.  by  320  rd.,  obtaining 
I  of  I  of  y\  of  ^l^  mi.     Reduce  to  a  simple  fraction. 


Examples    for    Practice. 


What  fraction  of 

1.  A  bushel  is  f  pt.  ? 

2.  A  pound,  Troy,  is  f  pwt.  ? 

3.  A  day  is  f  min.  ? 

4.  A  ton  is  4  cwt.  ? 


What  decimal  of 

5.  A  gallon  is  .25  gi.  ? 

6.  A  yard  is  .027  in.? 

7.  A  dollar  is  .235  of  a  mill? 

8.  A£is  .018  d.? 


314.   Reduction  of  a  compound  number  to  a  common  fraction  of  i 
specified  higher  denomination. 


Illustrative     Example. 

Reduce  2  pk.  3  qt.  1  pt.  to  a  common  fraction  of  a  bushel. 


Explanation. — Reduce  the  given  compound 
number  to  a  simple  denominate  number  of  its 
lowest  denomination  (39  pt.),  and  divide  the 
result  by  the  number  of  units  of  this  ^owest 
denomination  which  equal  1  unit  of  the  required 
higher  denomination  (64  pt.  =  1  bu.) 

213—314 


Solution. 

2  pk.  3  qt.  1  pt.=:39  pt. 

1  bu.  =64  pt. 

39-^64=|f  bu. 
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Examples 
What  common  fraction  of 

1.  A  £  are  ITs.  Gd.? 

2.  A  pound  are  4  oz,  18  pwt.  8  gr.  ? 

3.  A  gallon  are  2  qt.  1  pt.  ? 


FOR     Practice. 

What  common  fraction  of 

4.  A  yard  are  2  ft.  G  in.  ? 

5.  An  hour  are  15  min.  12  sec.  ? 

6.  A  mile  are  8  rd.  4  vd.  ? 


215.    Reduction  of  a  compound  number  to  a  decimal  of  a  specified 
hiffher  denomination. 


Illustrative     Example. 

Reduce  16s.  3d.  to  a  decimal  of  a  £. 

Explanation. — Commeuee  with  the  lowest  denomination 
(3d.)  and  reduce  it  to  the  next  higher  denomination  (s.)  by- 
dividing  it  by  12d.  (Prin.  2,  209),  obtaining  .25s.  (Prin.  4, 
209).  Prefix  16s.  and  reduce  the  result  (16.25s.)  to  the  next 
higher  and  specified  denomination  (£)  by  dividing  it  by  20s. 
(Prin.  2,  209),  obtaining  £.8125. 


Solution. 
12  )  3.00 
20 )  16J2500 
~£.8125 


Examples 
What  decimal  of 

1.  A  bushel  are  3  pk.  5  qt.  1  pt.  ? 

2.  A  gallon  are  1  qt.  1  pt.  2  gi.  ? 

3.  A  £  are  Is.  3d.  ? 

4.  A  ton  are  1  cwt.  20  lb.  ? 

5.  A  yard  are  2  ft.  3  in.  ? 


FOR     Practice. 
What  decimal  of 

6.  An  hour  are  4  min.  30  sec.  ? 

7.  A  day  are  21  hr.  54  min.  ? 

8.  A£  are  13s.  9d.? 

9.  A  yr.  are  5  da.  1 3  hr.  (4  dec.  pi.)  ? 
jio.  A  mile  are  ?8  rd.  2  yd.(5  dec.  pi.)  ? 


ADDITION    OF    COMPOUND    NUMBERS. 
Illustrative    Example. 

216.  Add  19  lb.  10  oz.  17  pwt.  12  gr.;  31  lb.  11  oz.  16  pwt.  15 
gr.;  8  lb.  10  oz.  23  gr.;  12  lb.  7  oz.  15  pwt.;  and  13  lb.  14  pwi;.  16  gr. 

Solution. 

Explanation. — Arrange  the  addends  so  that  their 
similar  denominations  shall  fall  in  the  same  column. 

Beginning  with  the  lowest  denomination,  add  the 
column  of  grains,  obtaining  66  gr.,  or  2  pwt.  18  gr. 
Write  18  gr.  under  the  column  of  grains,  and  add  the 
carrying  figure  (2  pwt.)  to  the  column  of  pennyweights, 
obtaining  64  pwt.,  or  3  oz.  4  pwt.,  etc.  Write  4  pwt. 
under  the  column  of  pennyweights,  etc.,  etc. 


lb. 

oz. 

pwt. 

gr- 

19 

10 

17 

12 

31 

11 

16 

15 

8 

10 

0 

23 

12 

7 

15 

0 

13 

0 

14 

16 

86 

5 

4 

18 

215 

-216 
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Rem. — The  processes  in  addition,  subtraction,  multiplication,  and  division  of 
compound  numbers  are  based  upon  the  same  principles  as  the  corresponding 
processes  in  simple  numbers.  In  simple  numbers,  however,  the  carrying  figure  is 
obtained  by  the  use  of  a  uniform  scale  of  10,  but  in  denominate  numbers  by  a 
varying  scale.     Special  rules  are  therefore  deemed  unnecessary. 


Examples     for     Practice. 


£ 

75 

( 
s. 
5 

d. 
8 

far. 
3 

lb. 

5 

(2.) 
OZ.  pwt. 
9  12 

9 

mi. 
5 

(3.) 
rd.   yd. 
175   3 

ft. 

1 

in. 

8 

13 

16 

5 

1 

13 

4  16 

8 

17 

248   4 

2 

6 

9G 

8 

11 

2 

41 

6   8 

15 

25 

315   1 

1 

11 

52 

13 

9 

1 

71 

11  18 

22 

41 

214   3 

1 

7 

7 

2 

4 

2 

56 

7  13 

19 

50 

16   2 

2 

9 

33 

18 

8 

3 

72 

8  14 

^ 

48 

296   4 

1 

5 

4.  Add  5  gal.  3  qt.  1  pt. ;  7  gal.  2  qt. ;  2  qt.  1  pt. ;  and  8  gal.  1  pt. 

5.  An  importer  paid  £375  8s.  6d.  for  an  invoice  of  cutlery ;  £251 
5s.  8d.  for  an  invoice  of  files ;  and  £73  17s.  6d.  for  an  invoice  oi 
saws.  The  charges  for  transportation  amounted  to  £19  2s.  4d.  What 
was  the  total  cost  of  the  goods  in  sterling  ? 

6.  Add  5  T.  13  cwt.  19  lb.  4  oz.;  7  T.  18  cwt.  39  lb.  5  oz.;  2  T. 
12  cwt.  78  lb.  11  oz.;  and  5  T.  12  cwt.  94  lb.  7  oz. 

7.  What  is  the  sum  of  f  bu.,  |  pk.,  and  ^  qt.  ?  *\  - 

8.  Add  £.832,  .0125s.,  5.275s.,  and  .17d.  ^ 

9.  What  is  the  sum  of  .9375  gal.,  2.125  gal.,  .5  qt.,  and  .25  pt.  ? 


SUBTRACTION    OF   COMPOUND    NUMBERS. 


Illustrative     Example. 
317.  Subtract  5  bu.  3  pk.  5  qt.  from  12  bu.  2  pk.  7  qt. 


Explanation. — "Write  the  several  denominations  of  the 
subtrahend  under  similar  denominations  of  the  minuend 
(Prin.  1,  26).  Beginning  with  the  lowest  denomination, 
subtract  5  qt.  from  7  qt.,  obtaining  a  remainder  of  2  qt. ; 
then,  since  3  pk.  cannot  be  subtracted  from  2  pk.,  borrow  1 
bu.  or  4  pk.,  and  3  pk.  from  2  +  4.  or  6  pk.,  leaves  3  pk.  Next 
subtract  5  bu.  from  12—1,  or  11  bu.,  obtaining  6  bu. 

17 


Solution. 

bu.      pk.     qt. 

12       2       7 

5       3       5 

~6       3       2 
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Examples 

FOR     Practice. 

lb. 

75 

oz.    pwt.      gr. 
6       13        12 

mi. 
12 

(2.) 
rd.       yd.     ft. 
75       3       2 

bu. 
18 

(3.) 

pk.      qt. 

1       3 

pt 
1 

42 

9      18       23 

8 

318       4       1 

16 

3       2 

1 

4.  A  merchant  sold  25  gal.  2  qt.  1  pt.-3  gi.  of  vinegar  from  a 
barrel  containing  40  gal.  1  qt.  1  pt.  2  gi.     What  quantity  remained  ? 

5.  A  farmer  engaged  to  deliver  15  T.  IG  cwt.  75  lb.  of  hay,  and 
subsequently  delivered  9  T.  18  cwt.  34  lb.  How  much  hay  had  he 
yet  to  deliver  ? 

6.  An  English  merchant's  sales  for  a  year  amounted  to  £15390  5s. 
8d.  2  far.,  and  his  purchases  £18352  2s.  9d,  1  far.  How  much  greater 
were  his  purchases  than  his  sales  ? 

7.  Find  the  difference  between  .522  yd.  and  .02345  mi. 

8.  Subtract  |  sq.  yd.  from  |  sq.  rd. 

218.  To  find  the  interval  between  two  dates. 


Illustrative     Example. 

Find  the  interval  between  Oct.  19,  1848,  and  July  28,  1868. 

Explanation. — The  later  date  expresses  a  greater  period 
of  the  Christian  era,  and  should  therefore  be  written  as  the 
minuend  ;  under  which  place  the  subtrahend  and  subtract 
by  217. 

The  minuend  denotes  the  1868th  year  of  the  Christian 
era,  the  7th  month  of  the  year,  and  the  28th  day  of  the 
month  ;  the  subtrahend  denotes  the  1848th  year  of  the 
Christian  era,  the  10th  month  of  the  year,  and  the  19th  day  of  the  month. 

Note. — In  compound  subtraction  it  is  usual  to  consider  the  borrowed  month 
as  equal  to  30  days. 


Solution. 

yr.        mo.    da. 

1868       7     28 

1848     10     19 

19       9       9 


Examples     for     Practice. 
By  compound  subtraction  find  the  interval  between 


1.  Feb.  3,  1875,  and  Aug.  1,  1883. 

2.  June  7, 1853,  and  Mar,  11, 1881. 

3.  Jan.25, 1815,  and  Sept.  3, 1836. 

4.  Mar.  3,  1848,  and  Mar.  2,  1861. 

5.  Oct.15, 1825,  and  Apr.5, 1886. 


6.  Nov. 3,1849,  and  Aug.l5, 1880. 

7.  Apr.  15, 1871,  and  Feb.  2, 1879. 

8.  Dcc.5, 1843,  and  Jan.  19, 1847. 

9.  Oct.  25,1875,  and  Oct.  15, 1884. 
10.  May  19,1807,  and  Feb.13,1887. 

Jil8 
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11.  A  debt  contracted  Feb.  23,  1851,  was  not  paid  until  Nov.  15, 
18G3.     How  long  did  it  remain  unpaid  ? 

12.  What  is  your  age  in  years,  months,  and  days  ? 

13.  What  is  the  interval  between  30  min.  past  5  o'clock,  p.  m., 
on  July  18, 1838,  and  20  min.  past  5  o'clock,  a.  m.,  on  June  15,  1884  :' 
I       14.   Find  the  interval  between  7  o'clock,  a.  m.,  Aug.  9,  1879,  and 

3  o'clock,  p.  M.,  Apr.  4,  1886. 

319.    To  find  the  exact  number  of  days  between  two  dates. 


Solution. 
13  days,  included  part  of  Jan. 


Illustrative     Example. 

Find  the  exact  number  of  days  between  Jan.  18,  1883,  and  June 
5,  1883. 

Explanation. — The  required  interval 
will  include  the  remainder  of  January  (31  — 
18=13  da.),  the  whole  of  February  (28  da.), 
the  whole  of  March  (31  da.),  the  whole  of 
April  (30  da.),  the  whole  of  May  (31  da.),  and 
5  days  in  June,  amounting  to  138  days. 

Note. — In  finding  the  exact  number  of 
days,  the  first  day  of  the  interval  is  omitted  _  J^ 
and  the  last  day  counted. 


Examples     for 
Find  the  exact  number  of  days  between 


28     ' 

in  February. 

31     ' 

"  March. 

30     ' 

"  April. 

31     ' 

"  May. 

5     ' 

included  part  of  June. 

138     ' 

'      in  the  interval. 

Prac 

Tl  CE. 

May  13,1885,  and  Nov.  12, 1885. 
Aug.  25, 1885,  and  Feb.  3, 1886. 
Jan.20,1886,  and  Sept.  15,1886. 
Feb.  2, 1884,  and  June  28, 1884. 
Mar.  9,  1883,  and  July  7,  1883. 
Oct.  25, 1884,  and  May  21,1885. 


7.  July  12,1885,  andDec. 25,1885. 

8.  Apr.  22, 188G,andOct.  3, 1886. 

9.  Mar.  15,1883,  and  Sept.  6, 1884. 

10.  June  9, 1884,  and  Nov.  1, 1885. 

11.  May  20,1882,  and  June  7, 1883. 

12.  Feb.  3, 1884,  and  July  17, 1885. 
How 


13.  A  note  dated  Jan.  18,  1883,  was  paid  May  25,   1883. 
,many  days  did  it  remain  unpaid  ? 

14.  In  how  many  days  will  a  note  nominally  mature  if  dated  Aug. 
13,  1883,  and  made  payable  Mar.  12,  1884  ? 

15.  What  is  the  exact  number  of  days  from  Oct.  17,  1884,  to  June 
12.  1885  ? 

16.  An  interest-bearing  note  dated  Sept.  8,  1885,  was  paid  Apr. 
15,  1886.     How  many  days'  interest  did  it  draw  ? 

319 
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MULTIPLICATION    OF   COMPOUND    NUM- 
BERS. 
Illustrative     Example. 
230.  Multiply  £17  13s.  Td.  by  9. 
Explanation. — Place  the  multiplier  (9)  under  the 
1  >\Yest  denomination  of  the  multiplicand  (7d.). 

7d.  X  9=6ud.  =5s.  3d.  Write  3d.  as  a  term  of  the 
product,  and  carry  os.  to  the  product  of  shillings. 

13s.  x9=117s.,  to  which  add  the  carried  5s.,  ob- 
taining 122s.,  or  £6  2s.  Write  2s.  as  the  second  term 
of  the  product,  and  carry  £6  to  the  product  of  £'s. 


Solution. 
£17        13s.        7(1. 
0 


£loU 


3d. 


(£17  X  9) +  £6  to  carry=£159,  the  last  term  of  the  product. 


Examples     for     Practice. 


Multiply 

1.  3  da,  13  hr.  15  min.  38  sec.by  8 

2.  19  bu.  3  pk.  5  qt.  1  pt.  by  7. 

3.  7  lb.  9  oz.  15  pwt.  18  gr.  by  5 

4.  5  gal.  3  qt.  1  pt.  2  gi.  by  11. 

5.  17  A.  113  P.  18  sq.  yd.  by  9. 


Multiply 

6.  16  ml.  275  rd.  4  yd.l  ft.  by  12. 

7.  ft)2  =7  36  31  gr.  15  by  6. 

8.  £75  15s.  8d.by  132  (  =  12  x  11).. 

9.  15°  16 '34  "by  64  (  =  8x8).'' 
10.  5  rd.  3  yd.  2  ft.  5  in.  by  91/^ 

11.  What  is  the  cost  of  58  yd.  of  cloth  at  £1  3s.  8d.  per  yard  ? 

12.  What  is  the  cost  of  12  barrels  of  vinegar,  averaging  41  gal.  3 
qt.  1  pt.  3  gi.  per  barrel,  at  18  cents  per  gallon  ? 

13.  I  paid  835  for  8  bbl.  of  chestnuts,  averaging  2  bu.  3  pk.  2  qt. 
per  bbl.,  and  retailed  them  at  5  cents  per  pt.     What  was  my  gain  ? 

14.  In  a  certain  voyage  of  28  days,  a  vessel  averaged  12  mi.  56  rd. 
4  yd.  per  hour.     What  \s'as  the  total  distance  traversed  ? 

15.  The  average  weight  of  37  barrels  of  pork  is  197  lb.  8  oz.  The 
full  weight  of  each  barrel  should  be  2 DO  pounds.  How  much  less 
than  the  required  quantity  of  pork  did  the  37  barrels  contain  ? 

16.  A  farm  of  173  A.  19  P.  18  sq.  3'd.  is  divided  into  four  fields,  of 
which  the  first  contains  8  A.  125  P.  17  sq.  ft.;  the  Second,  4  times  as 
much  as  the  first  ;  and  the  third,  twice  as  much  as  the  first  and 
second.     What  is  the  area  of  the  fourth  field  ? 

17.  An  Engiishman's  daily  income  is  £2  53.  8d.  What  was  his 
annual  income  during  the  year  1886  ? 

18.  Find  the  product  of  §  mi.  x  7.     Of  ^  bu.  x  31. 

19.  Find  the  product  of  !oil87o  bu.  x  125.     Of  .1832  T.  x  2.5. 

230 
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DIVISION    OF    COMPOUND    NUMBERS. 
221.   Division  of  compound  numbers  by  abstract  numbers. 

Illustrative     Example. 

Divide  275  bu.  2  pk.  4  qt.  by  6. 

Explanation. — I  of  275  bu.=45  bu.  and  Solution, 

a  remainder  of  5  bu.  (Prip.  4,  41).     Write      g  ^  ^^^  ^^^_        ^  pk.        4  qt. 

45  bu.  as  the  first  term  of  the  quotient,  and  i ^ 

reduce   the   remainder  (5  bu.)   to  the   next  45  bu.        3  pk.        6  qt. 

lower  denomination  (pk.),  obtaining  20  pic, 

to  which  add  2  pk.  in  the  dividend,  obtaining  22  pk.  as  the  next  partial  dividend. 

I  of  22  pk.=3  pk.  and  a  remainder  of  4  pk.  Write  3  pk.  as  the  second  term 
of  the  quotient,  I'educe  the  remainder  (4pk.)  to  the  next  lower  denomination  (4pk, 
=32  qt.)  to  which  add  4  qt.  in  the  dividend,  obtaining  36  qt.  as  the  next  partial 
dividend.     ^  of  36  qt.  =  6  qt.,  which  write  as  the  third  term  of  the  quotient. 


Examples     for     Practice. 
Divide 

6.  8  T.  5  cwt.  8  lb.  by  7. 


Divide 

1.  £18  16s.  9d.  by  9. 

2.  96  bu.  3  pk.  2  qt.  by  4. 

3.  117  lb.  2  oz.  16  pwt.  by  8. 

4.  ft)3   17  36  32gr.  13  by  G. 

5.  59°  18'  36"  by  6. 

11.   Divide  385  yd.  2  feet  8  in.  by  41. 

Solution. 

41  )  385  yd.   2  ft.   8  in.  (  9  yd. 


7.  131  yr.  13  hr.  by  5. 

8.  75  mi.  by  9. 

9.  1147  gal.  2  qt.  by  72  (=8  x  9). 
10.  37  gal.  3  qt.  1  pt.  by  25  (5  x  5). 
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Explanation.  —  If    the    divisor    is 
greater  than  12  and  not  composite,  it  is 

usually  more   convenient   to  obtain  the  16  yd.  Eemainder, 

quotient  by  long  division.  3 

385  yd.;^41=9  yd.  and  a  I'emainder  \  ka  /  i  ff 
of  16  yd.  or  48  ft.,  to  which  add  2  ft.  in         ^^  )  ^^*  (  -^  ^^• 

the  dividend,  obtaining  50  ft.  as  the  next  ^ 

partial  dividend.  9  ft 

50  ft.-^41=l  ft.,  and  a  remainder  of  -j^2 

9  ft.  or  108  in.,  to  which  add  8  in.  in  the  

dividend,  obtaining  116  in.  as  the  next       41  )  116  (  2ff  in. 

partial  dividend.  82 

116  in. -1-41 =2f  fin.  "^ 

Complete  answer:  9  yd.  1  ft.  2ff  in 


41 
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Divide 

12.  51  da.  18  hr.  15  min.  35  sec.  by  13. 

13.  34  T.  17  cwt.  83  lb.  13  oz.  by  19. 

14.  115  A.  130  sq.  rd.  18  sq.  yd.  37  sq.  in.  by  31. 

15.  £718  17s.  od.  by  325. 

16.  342  cd.  39  cu.  ft.  by  537. 

17.  If  a  farm  containing  325  A.  115  sq.  rd.  be  equally  divided  into 
6  fields,  what  will  be  the^area  of  each  field  ? 

18.  If  18  yards  of  cloth  are  bought  for  £23  6d.,  what  is  the  price 
per  yard  ? 

19.  If  a  pedestrian  walked  375   miles  in  18  days, 
average  distance  traveled  per  day  ? 

20.  If  18  silver  spoons  weigh  2  lb.  7  oz.   10  pwt. 
weight  of  each  spoon  ? 

21.  Divide  1|  jr.  by  5  ;  y5_  rd.  by  f ;  6|  T.  by  |. 

22.  Divide  3.09375  gal.  by  .15  ;  .3  T.  by  .625  ;  .015625  mi.  by  2.5. 


what  was  the 


what  is  the 


333,  Division  of  one  compound  number  by  another. 


(/ 


Illustrative 


Divide  8  bu.  5  qt.  by  2  pk.  3  qt.  1  pt. 

Explanation.— Reduce  both  divisor  and 
dividend  to  simple  denominate  numbei-s  of  the 
lowest  denomination  mentioned  in  either,  that 
is,  to  pints,  obtaining  52S  pt.  as  the  equivalent 
dividend  and  39  pt.  as  the  equivalent  divisor. 

39  pt.  are  contained  in  523  pt.  IS^^  times. 


Example. 

Solution. 
8bu.  5  qt.=522  pt. 
2pk.  3qt.  lpt.=39pt. 

39  )  522  ( 13^  times 
39_ 
132 
117 

15_^ 

39  ~  13 


Examples     for     Practice. 
Divide 

1.  £226  9s.  5d.  by  £17  8s.  5d. 

2.  29  bu.  3  pk.  3  qt.  by  5  bu.  3  pk.  7  qt. 

3.  £44  2s.  by  £1  lis.  6d. 

4.  5  A.  140  sq.  rd.  5  sq.  yd.  by  96  sq.  in. 

5.  3  mi.  by  5  yd.  2  ft.  5  in. 

6.  2  lb.  2  oz.  5  pwt.  16  gr.  by  3  oz.  5  pwt.  17  gr. 
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7.  At  3s.   4d.   per  yard,   how  many  yards  of  dress  goods  can  be 
bought  for  £2  6s.  8d.  ? 

8.  If  a  ho]-se  is  given  5  qt.  1  pt.   of  oats  three  times  a  day,  in 
how  many  days  will  he  consume  7  bu.  2  pk.  7  qt,  1  pt.  of  oats  ? 

9.  If  the  average  speed  of  a  train  is  18  mi.  180  rd.  4  yd.  2  ft.   per 
hour,  in  how  many  hours  can  it  make  352  mi.  236  rd.  2  ft.  ? 

10.  How  many  bottles,  each  holding  1  pt.  3  gi.,  will  be  required 
to  empty  a  cask  containing  31  gal.  2  qt.  1  pt.  3  gi.  of  wine  ? 

11.  Divide  61-  gal.  by  2^  pt.;  18i-  yd.  by  1^  ft.;  -^^\^  T.  by  gV  lb. 

12.  Divide  3.35  cd.  by  .67  cu.  ft.;  .0625  mi.  by  .53  rd.;   £.0375 
by  1.5s. 


REVIEW    OF    DENOMINATE    NUMBERS. 

233.— 1.  A  merchant  retailed  57  gal.  3  qt.  1  pt.  of  wine  at  $1.25 
per  pint.     How  much  did  he  receive  for  the  quantity  ? 

2.  At  8^  per  quart,  what  is  the  cost  of  5  bu.  1  pk.  3  qt.  1  pt.  of  beans  ? 

3.  At  $6.25  per  barrel,  how  much  should  be  paid  for  4704  lb.  flour  ? 

4.  An  apothecary  paid  22^/  per  pound  for  140  pounds,  avoirdupois, 
of  drugs,  and  sold  the  same  at  80^  per  pound,  Troy.  What  was  his 
gain  ? 

5.  A  grocer  sold  7  gal.  2  qt.  1  pt.  of  syrup  daily  for  25  days  at  the 
rate  of  5^  per  pint.  How  much  did  he  receive  for  the  syrup  in  the 
given  time  ? 

6.  A  lady  paid  £5  for  40  yd.  linen.  How  much  did  she  pay  per 
yard  ? 

7.  At  S20  per  ounce,  what  is  the  value  of  24  gold  rings,  each 
weighing  10  pwt.,  and  4  gold  bracelets,  each  weighing  3  oz.  16  pwt.  ? 

8.  If  2  square  miles  of  land  be  «iqually  divided  among  24  settlers, 
how  much  land  will  each  receive 

9.  A  farmer  sold  3  loads  of  w.v  at  containing  respectively  1574, 
1643,  and  1583  lb.,  at  $1.32  per  bushel.     How  much  did  he  receive  ? 

10.  What  is  the  cost  of  3  hhd.  of  sugar  containing  respectively 
6  cwt.  5  lb.,  5  cvrt.  90  lb.,  and  5  cwt.  83  lb.,  at  7^'  per  pound  ? 

11.  The  American  Civil  War  commenced  April  11,  1861,  and 
closed  April  19,  1865.     How  long  did  it  continue  ? 

12.  A  note  drawn  May  15,  1885,  was  not  paid  until  Jan.  5,  1886. 
How  many  days  did  it  remain  unpaid  * 
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u 

13.  From  a  cask  containing  43  gallons  of  water,  1  gal.  3  qt.  leak 
out  daily.     In  what  time  will  the  cask  be  emptied  ? 

14.  A  dealer  bought  220  long  tons  of  coal  at  84.80  per  ton,  and 
sold  it  at  §5.10  per  short  ton.     What  was  his  gain  ? 

15.  What  quantity  of  potatoes  will  145  A.  yield,  if  the  average  per 
acre  is  119  bu.  2  pk.  5  qt.  ? 

N  16.  An  apothecary  bought  3  gallons  of  medicine  at  8G  per  gallon, 

and  retailed  it  at  10^  per  f  3  .     AVhat  was  his  total  gain  ? 

17.  How  many  gallons  of  paregoric  are  required  to  fill  75  gross  of 
vials  holding  f  3  1  each  ? 

18.  A  peddler  bought  7  bushels  of  peanuts  at  81.30  per  bushel, 
and  retailed  them  at  8^  per  quart.     What  was  his  total  gain  ? 

19.  A  ring  is  16  carats  fine.  AVhat  proportion  of  pure  gold  does 
it  contain  ? 

20.  How  many  carats  fine  is  a  ring  containing  \  alloy  ? 

21.  A  man  is  engaged  to  work  at  $1.80  per  day  of  10  hours.  What 
should  be  his  week's  wages,  if  on  Monday  he  worked  8  hr.  15  min., 
on  Tuesday  9  hr.  30  min.,  on  Wednesday  5  hr.,  on  Thursday  7  hr. 
45  min.,  on  Friday  8  hr.  20  min.,  and  on  Saturday  6  hr.  20  min.  ? 

22.  If  f  of  a  gill  of  water  be  mixed  with  1  quart  of  alcohol,  what 
part  of  the  mixture  will  be  alcohol  ? 

\y     23.   How  many  inches  higher  is  a  horse  measuring  16f  hands  than 
one  measuring  14^  hands  in  height  ?  • 

24.  What  is  the  total  cost  of  9875  lb.  coal  at  $4.80  per  ton,  12360 
lb.  at  85.25  per  ton,  and  7240  lb.  at  85.45  per  ton  ? 

25.  A  farm  laborer  was  employed  on  the  morning  of  March  15, 
1884,  at  45^  per  day,  Sundays  and  holidays  included,  and  discharged 
on  the  evening  of  Jan.  18,  1885.  What  was  the  balance  due  liim  if 
he  had  previously  drawn  875.30  ? 

26.  If  the  average  capacity  per  barrel  is  2  bu.  2  pk.  7  qt.,  bow 
many  barrels  will  a  farmer  need  to  ship  230  bu.  potatoes  ? 

27.  What  is  the  cost  of  5229  lb.  corn  at  80^  per  bushel  ? 

28.  In  going  14  miles,  how  many  revolutions  will  be  made  by  a 
wheel  which  is  13  ft.  9  in.  in  circumference  ? 

29.  A  clock  loses  time  at  the  rate  of  h  second  every  5  minutes. 
What  time  will  it  lose  in  24  da.  7  hr.  18  min.  ? 

30.  Add  £45  19s.  6|d.  ;  £234  4s.  5|d.  ;  £218  4s.  Gd.  ;  £45  3s. 
8d.  ;  13s.  7d.  ;  £18  9s.  9id.  ;  and  £147  17s.  6d. 

31.  What  is  the  cost  of  3  qt.  1  pt.  molasses  at  56^  per  gallon  ? 
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32.  In  what  time  will  a  locomotive  go  85  mi.  36  rd.  2  yd.  1  ft.,  if 
its  driving-wheels  are  9  ft.  6  in.  in  circumference,  and  average  6  revo- 
lutions per  second  ? 

33.  What  decimal  of  a  mile  is  the  depth  of  a  bay  which  when 
sounded  was  found  to  be  165  fathoms  deep  ? 

34.  What  is  the  total  cost  of  15  tons  of  wheat  at  11.20  per  bushel 
and  75  centals  of  rye  at  95^/  per  bushel  ? 

35.  At  the  rate  of  a  mile  in  6  niin.  30  sec,  in  what  time  will  a 
ship  sail  143  miles  ? 

36.  How  many  times  is  -|  of  a  yard  contained  in  |  of  a  mile  ? 

.  37.  A  farmer  has  three  meadows.  From  the  first  he  raised  12  T. 
17  cwt.  16  lb.  hay ;  from  the  second,  14  T.  5  cwt.  4  lb.  ;  and  from 
the  third,  7  T.  8  cwt.  13  lb.  He  reserved  for  his  own  use  12  T.  5  cwt. 
8  lb.,  and  sold  the  remainder  at  118  per  ton.  How  much  did  he 
receive  ? 

38.  If  a  team  of  horses  eat  6  bu.  3  pk,  2  qt.  of  oats  per  week,  what 
quantity  will  the  team  consume  in  27  weeks  ? 

39.  A  milkman  adulterated  32  gallons  of  milk  by  adding  a  pint  of 
water  to  every  gallon  of  milk,  and  sold  the  entire  quantity  at  the  rate 
of  8  cents  per  quart.  How  much  more  than  the  correct  amount  did 
the  milkman  dishonestly  obtain  ? 

40.  How  many  forks  averaging  2  oz.  9  pwt.  each  can  be  made 
from  5  lb.  1  oz.  5  pwt.  of  silver  ? 

41.  If  a  pedestrian  walk  15  mi.  240  rd.  in  4  hr.  12  min.,  what  dis- 
tance can  he  walk  in  1  hr.  40  min. 

42.  At  $4.8665  to  the  £,  what  is  the  value  in  U.  S.  money  of 
£3256  17s.  6d.? 

43.  At  $.193  to  the  franc,  what  is  the  value  in  U.  S.  money  of 
437  francs,  5  centimes  ? 

"     44.  How  many  marks  can  be  bought  for  198. 77  at  1.238  per  mark  ? 

45.  What  is  the  cost  of  17.0625  gallons  of  wine  at  50^  per  pint  ? 

46.  Find  the  cost  of  f  of  a  pound  of  gold  at  90{z5  per  pennyweight  ? 

47.  What  is  the  cost  of  3  pk.  5  qt.  of  clover  seed  at  $4  per  bushel  ? 

48.  What  part  of  an  inch  is  -g^T  ^^  ^  ^^^  ^ 

49.  What  decimal  of  a  ton  is  5  cwt.  8  lb.  14  oz.  ? 

50.  Reduce  .00625  Cong,  to  integers  of  the  lower  denominations. 

51.  Reduce  -^^  of  a  mile  to  integers  of  the  lower  denominations. 

52.  What  part  of  a  day  is  1  min.  15  sec.  ? 

53.  What  is  the  cost  of  5  cwt.  18  lb.  iron  at  1140  per  ton  ? 
^33 
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LATITUDE,  LONGITUDE,  AND    TIME. 

234.  The  Latitude  of  a  place  is  its  distance  north  or  south  of  the" 
equator,  estimated  in  degrees,  minutes,  and  seconds. 

Rem. — Distance  north  of  the  equator  is  called  North  Latitude;  and  distance 
south  of  the  equator,  South  Latitude. 

225.  The  Longitude  of  a  place  is  its  distance  east  or  west  from  a 
given  prime  meridian,  estimated  in  degrees,  minutes,  and  seconds. 

Rem, — Distance  east  of  the  prime  meridian  is  called  East  Longitude;  and  dis- 
tance west  of  the  prime  meridian,  West  Longitude. 

226.  To  find  the  difference  of  latitude  or  longitude  between  two 
places. 

Illustrative    Example. 

The  longitude  of  New  York  is  74°  0'  3"  west,  of.  Philadelphia  ■ 
75°  10'  west,  and  of  Paris  2°  20'  22"  east.  What  is  the  difference  of 
longitude  between  New  York  and  Philadelphia,  and  between  New 
York  and  Paris  ? 

First  Solution.— Since  New  York  and  Philadelphia  First  Solution, 

are  both  tcest  of  the  common  prime  meridian  of  Green-  w^o      -.  n'        n" 

wich,  their  difference  of  longitude  must  be  the  distance  7/t          o         1 

which  Philadelphia  is  further  west  than  New  York  ;  and  ■ 

this  distance  is  found  by  subtracting  the  less  longitude  of  1°        9'     57" 
New  York  from  the  greater  longitude  of  Philadelphia. 

Second  Solution.— Since  the  distance  from  the  me-  Second  Solution, 

ridian  of  Paris  to  the  prime  meridian  is  2°  20'  22",  and  74°        0'        3" 

from  the  "prime  meridian  to  the  meridian  of  New  York  is  2       20      22 
74°  3"  further,  the  total  distance  or  difference  of  longi- 
tude bqtween  Paris  and  New  York  must  be  the  sum  of 
these  two  distances. 


7G°     2^'     25' 


Rule. — I.  If  the  latitudes  of  the  tiro  given  places  are  both 
north  or  both  south,  subtract  the  less  latitude  from  the  greater ; 
bat  if  one  is  north  and  the  other  south,  add  the  two  IrttitudeSi 

II.  If  the  longitudes  of  the  two  given  places  are  both  east  or 
both  rvest,  subtract  the  less  longitude  from  the  greater ;  but  if 
one  is  east  and  the  other  xvest,  add  the  two  longitudes. 

Note. — If  the  sum  of  two  longitudes  exceeds  180°,  such  sum  should  bo  sub- 
tracted fi'om  360°  to  obtain  the  correct  difference  of  longitude. 
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Examples     for     Practice. 

1.  The  latitude  of  Washington  is  38°  53'  39"  north, 
treal  45°  35'  north.     What  is  their  difference  of  Latitude; 

-2.  The  longitude  of  Boston  is  71°  3'  30"  west,  and  of  Cmcvw  . 
84°  29'  31"  west.     What  is  their  difference  of  longitude  ? 

-3.  The  latitude  of  Philadelphia  is  39"  5G'  39'  north,  and  of  ( 
Horn  55'  6S'  30"  south.     What  is  their  difference  of  latitude  ? 

~A.  The  longitude  of  Berlin  is  13°  23'  45"  east,  and  of  l-X.  L     lo  './■  ' 
15'  15'  west.     What  is  their  difference  of  longitude  ? 

•--6.  The  longitude  of  Calcutta  is  88°  19'  2"  east,  and  of  .  ;i;;  Fran-. 
Cisco  122°  26'  45"  west.     What  is  their  difference  of  longitu  ir  ; 

227.  The  solar  time  of  any  place  dcpenrls  upon  the  sun's  relat;>i  j.o.sition. 
It  is  12  o'clock,  M.,  or  noon,  at  a  place  when  the  sun  crosses  its  mciitii.-ns;  hence, 
one  hour  after  the  sun  crosses  its  meridian,  it  is  1  o'clock,  p.  m.,  or  M:tti)ioon,  at 
that  place;  and  one  hour  before  the  sun  crosses  its  meridian,  it  is  11  o\  l* m  k".  a.  m., 
or  forenoon,  at  that  place.  If  it  is  noon  at  our  meridian,  it  must  bo  <;'  '  moon  at 
all  places  east  of  us,  and  forenoon  at  all  places  west. 

Principle, — A  2)lace  is  west  of  other  places  ivJiicli  have  later  dork  time, 
and  east  of  all  places  which  have  earlier  clock  time. 

228.  The  daily  revolution  of  the  earth  on  its  axis  causes  the  sun  /o  appear 
to  pass  from  east  to  west  over  the  3G0°  of  the  earth's  longitude  in  24  houi.  .  Hence, 
in  1  hour  the  sun  will  appear  to  pass  over  ^'g^  of  3G0°,  or  15°  of  long.i  ;<!c;  in  1 
minute  of  time  ^V  ^^  15°,  or  15'  of  longitude;  and  in  1  second  of  time  ^,,  /f  15',  or 
15"  of  longitude.    Hence, 

15°  long. =1  hr.  time.      |      15' long.  =  1  min.  time.      |      15"  long=l  s.c.  time. 

229.  In  18S3,  the  principal  cities  and  railroads  of  the  United  States  adopted 
what  is  called  ^'standard  time,"  by  which  four  meridians  of  longitude  (the  75lh, 
90th,  105th,  and  120th)  are  taken  as  time  centres,  the  difference  betAvcoi  iuljacent 
centres  being  15',  or  exactly  1  hour.  The  75th  meridian  is  the  time  cei  ;  ve  for  all 
the  New  England  and  Middle  States,  the  District  of  Columbia,  and  3i  ;ryland, 
Virginia,  West  Virginia,  North  Carolina,  and  South  Carolina.  The  90th  jiieridian 
is  the  time  centre  for  Michigan,  Wisconsin,  Minnesota,  Nebraska,  Kansas,  Iowa, 
Missouri,  Indiana,  Illinois,  Ohio,  Kentucky,  Tennessee,  Georgia,  Florida,  Alabama, 
Mississippi,  Louisiana,  Texas,  Arkansas,  and  Indian  Territory.  The  105th  meridian 
is  the  time  centre  for  Colorado,  Dakota,  Montana,  Wyoming,  Idaho,  Utah,  New 
Mexico,  and  Arizona.  The  120th  meridian  is  the  time  centre  for  Oregon,  Cali- 
fornia, Nevada,  and  Washington  Territory.  By  this  convenient  arrangement,  ail 
places  having  the  75th  meridian  as  their  time  centre  take  as  their  clock  time  the 
solar  time  of  the  75th  meridian  ;  all  places  having  the  90th  meridian  as  their  time 
centre  take  as  tlieir  clock  time  the  solar  time  of  the  90th  meridian,  which  is  exactly 
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1  hour  oiulu'i-  I li.m  the  .sohir  time  of  the  75th  meridian,  and  1  hour  later  tliun  the 
ti;)lar  tiiiK-  <il  III'-  105th  meridian,  etc.  Hence,  throughout  the  United  States,  the 
ininute  and  se<.<.iul  hands  of  all  watches  should  be  at  the  same  point  of  tlie  dial, 
oidy  the  /tour  hands  varying  with  their  respective  time  centres. 

•.J.SO,  T.I  find  the  diflFerence  of  time  between  two  places. 

Illustrative     Example. 

The  longitude  of  St.  Louis  is  90°  15'  15"  west,  and  of  Richmond 
;°  -..'5'  45"  west.     What  is  their  difference  of  solar  time  ? 

Solution. 
Exolauation. — First  find  the  difference  of  90  15  l-) 

ioiigitutle  by  22 C>,  obtaining  r2M9' 30";  and  77  25  45 

yV  of  this  result  will  be  the  required  difference        15  VTo^  lo^  30" 


of  time  (228). 


51  min.lSsec. 


Rub. — Divide,  the  difference  of  longitude  in  degrees,  ininictes, 
and  seconds,  hij  15,  and  the  quotient  will  he  the  difference  of 
sohir  time  respectively  in  hours,  minutes,  and  seconds. 

Examples     for     Practice. 

1.  The  longitude  of  San  Francisco  is  123°  26'  45"  west^  and  that 
of  Xew  Orleans  90°  2'  30"  west.  What  is  their  difference  of  soldr 
tinu-  ? 

2.  What  is  the  solar  time  in  New  Orleans  when  the  solar  time  in 
San  Francisco  is  35  minutes  past  8  o'clock,.  A.  m.  ? 

3.  The  longitude  of  Rome  is  12°  27'  14"  east,  and  that  of  Albany 
73°  44'  50  "  Avest.     What  is  their  difference  of  solar  time  ? 

ii.   What  is  the  solar  time  in  Albany  when  it  is  half-past  2  o'clock, 

p.  M.,  in  Rome  ? 

5.  What  is  the  solar  time  in  Rome  Avhen  the  solar  time  in  A]l)any 
is  IS^minutes  past  11  o'clock,  A.  m.? 

^e.  What  is  the  standard  time  in  San  Francisco  when  the  standard 
time  in  New  York  is  35  min.  18  sec.  past  1  o'clock,  p.  m.  ? 

7.  What  is  the  standard  time  in  Baltimore  when  the  solar  time  is 
20  min.  past  2  o'clock,  A.  M.,  in  St.  Petersburg,  long.  30°  ]9'  east  ? 

8.  What  is  the  solar  time  in  Shanghai,  China,  longitude  121°  28' 
east,  when  the  solar  time  is  4  min.  36  sec.  past  5  o'clock,  p.  m.,  in. 
Baltimore,  longitude  76°  37'  west  ?  ".  ^" 
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331.  To  find  the  difference  of  longitude  between  two  places  when 
their  difference  of  solar  time  is  known. 

Illustrative     Example. 

The  difference  of  solar  time  between  Berlin  and  Paris  is  44  min. 
13|  sec.  If  the  longitude  of  Berlin  is  13°  23'  45"  east,  what  is  the 
longitude  of  Paris  ? 

Explanation. — Multiply-  the  difference  of 
time  by  15,  to  find  the  difference  of  longitude 
(228),  obtaining  11°  3'  24".  Since  Paris  is 
west  of  Berlin,  the  longitude  of  Paris  must  be 
11°  3'  24"  nearer  the  prime  meridian  of  Green- 
wich, which  is  also  west  of  Berlin.  Hence, 
^ibtract  the  difference  of  longitude  from  the 
longitude  of  Berlin  to  iind  the  longitude  of  Paris. 


Solution. 

44  min.  13f  sec 

15 

11° 

3'           24' 

13 

23            45 

20'  21"  east. 


Rule. — Mwltiply  the  difference  of  solar  time  in  hours,  min- 
utes, and  seconds,  by  15,  and  the  product  iidll  be  the  dlffei'- 
Bnce  of  longitude  respectively  in  degrees,  minjites,  and  seconds. 

Examples     for     Practice. 

1.  When  the  solar  time  in  Washington  is  48  min.  past  11  o'clock, 
A.  M.,  the  solar  time  in  Portland  is  15  min.  past  12  o'clock,  p.  m.  If 
the  longitude  of  Washington  is  77°  15"  west,  what  is  the  longitude 
of  Portland  ? 

2.  The  longitude  of  Jefferson  City  is  92°  8'  west.  AVhat  is  the 
longitude  of  Boston  if,  when  the  solar  time  in  Jefferson  City  is  20 
min.  30  sec.  past  11  o'clock,  a.  m.,  the  solar  time  in  Boston  is  44  min. 
48  sec.  past  12  o'clock,  p.  m.  ? 

3.  When  the  solar  time  in  San  Francisco  is  10  min.  past  8  o'clock, 
p.  M.,  the  solar  time  in  Calcutta  is  13  min.  ^^-^  sec.  past  10  o'clock, 
A.  M.  If  the  longitude  of  San  Francisco  is  122°  26'  45"  west,  what  is 
the  longitude  of  Calcutta  ? 

4.  A  sailor  observed  that  wlien  the  sun  crossed  the  meridian  of 
his  ship,  it  was  18  min.  3  sec.  past  5  o'clock,  A.  m.,  by  his  chronom- 
eter set  to  Greenwich  time.     In  what  longitude  was  his  ship  ? 

5.  If  the  standard  time  of  Trenton  is  40  min.  past  9  o'clock,  p.  m., 
Thursday,  and  at  the  same  moment  the  solar  time  of  another  place  is 
45  min.  16  sec.  past  3  o'clock,  a.  m.,  Friday,  what  is  the  longitude  of 
the  latter  place  ? 

231 
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METRIC     SYSTEM. 

233.  The  Metric  System  is  a  decimal  system  of  weights  and  meaa- 
ures,  which  has  for  its  basis  a  certain  unit  of  length  called  the  vieter. 

Rem.— The  meter  is  ttttjtfWij  ^^  t^i®  distance  from  the  equator  to  either  pole, 
as  ascertained  by  the  measurement  of  that  part  of  the  meridian  of  Dunkirk  and 
Barcelona  which  is  included  between  those  cities.  The  length  of  the  meter  is 
39.37079  inches. 


333.  The  Primary  Units  of  the  metric  system  are 


Kind  of  Measure.  Primary  Unit. 

Measure  of  Length,    ....  Meter,   .     .     . 

Measure  of  Capacity, ....  Liter,    .     .     . 

Measure  of  Weight,    ....  Gram,  .     .     . 

Land  Measure, Ar,   .     .     .     . 

Ordinary  Surface  Measure,       .  Square  Meter, 

Ordinary  Cubic  Measure,     .     .  Cubic  Meter,  . 

Wood  Measure, Ster,      .     .     . 


Pronunciation. 

(mee'-ter). 

(lee'-ter). 

(gram). 

(air). 

(square  mee'ter). 

(cubic  mee'-ter). 

(stair). 


334.  Higher  Denominations  than  the  above  primary  units  are 
denoted  by  i^refixing  the  following  Greek  numerals  :  deka  (10  primary 
units)  ;  Jielio  (100  primary  units) ;  Mo  (1000  primary  units)  ;  mj/ria 
(10000  primary  units). 

235.  Lower  Denominations  than  the  primary  units  are  denoted 
by  prefixing  the  follovring  Latin  numerals  :  deci  (^  of  a  primary 
unit) ;  cenfi  {jj^  of  a  primary  unit)  ;  milli  {^jho  o^  ^  primary  unit). 

Rem.— The  above  numeral  prefixes  indicate  the  decimal  value  of  the  derivative 
units  as  compared  with  the  primary  units. 


336. 


METRIC 


Rem.  1. — The  primary  unit 
of  Linear  Measure  is  the  meter, 
which  equals  39.37079  in. 

Rem.  2. — The  meter  is  used 
in  measuring  dry  goods  and 
short  distances  ;  the  centimeter 
and  millimeter  in  measuring 
minute  distances  ;  and  the  ki- 
lometer in  measuring  long  dis- 
tances. 


LINEAR    MEASURE. 

TABLE. 

10  millimeters  (mm. 

)  =  1  centimeter 

(cm.) 

10  centimeters 

=  1  decimeter 

(dm.) 

10  decimeters 

=  1  meter 

(M.) 

10  meters 

=  1  dekameter 

(Dm.) 

10  dekameters 

=  1  hektometcr 

(Ilm.) 

10  hektometers 

=  1  kilometer 

(FCm.) 

10  kilometers 

=  1  myriameler 

(Mm.) 

232—336 
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METRIC    LAND    MEASURE. 


TABLE. 

100  centars  (ca.)  =  1  ar         (A.) 
100  ars  =1  hektar  (Ha.) 


Rem.  1.— The  primary  unit  of  Land 
Measure  is  the  ar,  a  squai-e  each  side  of 
•which  is  10  metei-s.  The  ar  is  therefore 
equal  to  100  sq.  meters  or  119.6034  sq.  yd. 

Rem.  2. — The  hektar  equals  very  nearly  2^  acres,  and  is  the  metric  denomina- 
tion ordinarily  employed  in  expressing  the  quantity  of  land  in  farms. 


238. 


ORDINARY    SURFACE    MEASURE. 


TABLE. 
100  sq.  centimeters  (sq.  cm.)  =  1  sq.  decimeter  (sq.  dm.) 


Rem. — The  square 
meter  (1.196  sq.  yd.)  is 

the  denomination  gen-        100  sq.  decimeters 
erally  used  in  express- 
ing surfaces  other  than  land,  such  as  the  area  of  floors,  ceilings,  dry  goods,  etc. 


1  sq.  meter  (Sq.  M.) 


239. 


METRIC    WOOD    MEASURE. 


Rem. — The  primary  unit  of  Wood 
Measure  is  the  ster,  a  cube  each  edge 
of  which  is  1  meter.  The  ster  therefore 
equals  1  cu.  meter  or  35.317  cu.  ft. 


TABLE. 
10  decisters  (ds.)  =  1  ster  (S.) 

10  sters  =  1  dekaster  (Ds.) 


240. 


ORDINARY    CUBIC    MEASURE. 


TABLE. 
1000  cubic  millimetei-s  (cu.  mm.)  =  1  cubic  centimeter  (cu.  em.) 
1000  cubic  centimeters  =  1  cubic  decimeter   (cu.  dm.) 

1000  cubic  decimeters  =  1  cubic  meter  (Cu.  M.) 

Rem. — ^The  cubic  meter  (35.317  cu.  ft.  or  1.308  cu.  yd.)  is  the  denomination 
employed  in  expressing  the  contents  of  ordinary  volumes  or  solids  other  than  fire- 
wood ;  but  minute  volumes  are  expressed  in  cu.  centimeters  or  cu.  millimeters. 


241. 


METRIC     MEASURE    OF    CAPACITY. 


Rem.  1. — The  metric  measure  of 
capacity  is  used  to  measure  all  liquids 

and    such    dry   substances    as    salt,  10  centiliters 

grain,   fruits,  vegetables,    etc.     The  10  deciliters 

primary  unit  is  the  liter,  a  cylinder  10  liters 

■whose  volume  is  equal  to  that  of  a  10  dekaliters 

cube  each  edge  of  which  is  yV  of  a  10  hektoliters 
meter.     The  liter  equals  1.05673  qt., 
liquid  measure,  or  .9081  qt.,  dry  measure. 

237—241 


TABLE. 
10  milliliters  (ml.)  =  1  centiliter  (cl.) 


=  1  deciliter  (dl.) 
=  1  liter  (L.) 

=  1  dekaliter  (Dl.) 
;=  1  hektoliter  (HI.) 
=  1  kiloliter     (Kl.) 
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Rem.  3.— Of  liquids,  the  dekaliter  is  used  to  measure  or  express  large  quan- 
tities; the  liter,  moderate  quantities  ;  and  the  centiliter  or  milliliter,  minute 
quantities. 

Hem.  3.— Of  grain,  fruits,  vegetables,  etc.,  the  hektoliter,  like  the  bushel,  is 
used  for  large  quantities  (wholesale) ;  and  the  dekaliter,  liter,  or  deciliter  for  amall 
quantities  (retail). 

METRIC    MEASURE    OF    WEIGHT. 


343. 


TABLE. 
10  milligrams    (rag.)  =  1  centigram 


(eg.) 
(dg.) 
(G.) 

(Dg.) 


Rem.    1. — The   gram    is    the 
primary  unit  of  weight.     It  equals 

15.433348    Troy   grains,    o  r    t  h  e         10  centigrams  =  1  decigram 

weight,   in   a  vacuum   and   at   its         10  decigrams  =  1  Gram 

greatest  density,  of  a  cube  of  dis-         10  grams  =  1  dekagram 

tilled  Avater,   each   edge  of   which  •  10  dekagrams  =  1  hektogram  (Ilg.) 

cube  is  1^5  of  a  meter.  10  hektograms  =  1  kilogram      (Kg.) 

Rem.    2. —  The   tonneau,    like  10  kilograms  =  1  myriagram  (Mg.) 

our  ton,  is  the  denomination  used  10  myriagrams  =1  quintal  (Q.) 

to  express  the  weight  of  very  large        10  quintals  =  1  tonneau      (Ton.) 
quantities ;  the  kilogram  (generally 

abbreviated  to  kilo)  like  our  pound,  to  express  the  weight  of  moderate  quantities; 

and  the  gram,,  like  our  pennyweight  and  grain,  to  express  the  weight  of  minute 

quantities,  such  as  jewels,  medicines,  letters,  etc. 


TABLE    OF    EQUIVALENTS. 

343.  The  equivalents  here  given  are  such  as  have  been  established 
by  Act  of  Congress.  In  the  United  States,  reductions  from  the  metric 
sj'stem  to  the  common  S3'stem,  or  the  reverse,  must  be  made  in  ac- 
cordance therewith  to  be  legal. 

EQUIVALENTS   OF    LINEAR    MEASURE. 

1  ocntimetor  =  .3937  of  an  inch. 
1  decimeter    =  .328  of  a  foot. 
1  meter  =  1.093G  yards. 

1  dekamcter  =  1.9884  rods. 
1  kilometer     =  .62137  of  a  mile. 


1  sq.  centimeter  =  .155  of  a  sq.  inch. 

1  sq.  decimeter  =  .1070  of  a  sq.  foot. 

1  sq.  meter         —  1.19G  sq.  yards. 

1  ar  =:  3.  954  sq.  rods. 

1  hektar  =  2.471  acres. 

1  sq.  kilometer  =  .8801  of  a  sq.  mile. 

343—343 


1  inch 

=  2.54  centimeters. 

Ifoot 

=  .3048  of  a  meter. 

1  yard 

=  .9144  of  a  meter. 

1  rod 

=  5.029  meters. 

1  mile 

=  1.C093  kilometers. 
EQUIVALENTS   OF 

sq. 

inch  = 

G.452  sq.  centimeters. 

sq. 

foot    = 

.0929  of  a  sq.  meter. 

sq. 

yard  = 

.8361  of  a  sq.  meter. 

sq. 

rod     = 

25.293  sq.  meters. 

acre         = 

40.47  ars. 

sq. 

mile  = 

259  hektars. 
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EQUIVALENTS   OF   CUBIC    MEASURE. 


1  cu.  inch  =  16.387  cu.  centimeters 
1  cu.  foot    =  28.317  cu.  decimeters. 
1  cu.  yard  =  .7645  of  a  cu.  meter. 
1  cord  =  3.624  sters. 


1  cu.  centimeter  =  .061  of  a  cu.  inch, 
1  cu.  decimeter  =  .0353  of  a  cu.  foot. 
1  cu.  meter  =  1.308  cu.  yards. 

1  ster  =  .2759  of  a  cord. 


EQUIVALENTS    OF   CAPACITY. 


1  liquid  quart    = 

.9463  of  a  liter. 

1  liter 

=  1.0567  liquid  quarts. 

1  dry  quart         = 

1.101  liters. 

1  liter 

=  .908  of  a  dry  quart. 

1  liquid  gallon  = 

.3785  of  a  dekaliter. 

1  dekaliter 

=  2.6417  liquid  gallons. 

1  peck                 = 

.881  of  a  dekaliter. 

1  dekaliter 

=  1.135  pecks. 

1  bushel              = 

.3524  hektoliters. 

1  hektoliter 

=  2.8375  bushels. 

EQUIVALENTS 

OF    WEIGHT. 

1  ounce,  Avoir.    = 

28.35  grams. 

1  gram         = 

.03527  of  an  ounce.  Avoir. 

1  ounce,  Troy      = 

31.104  grams, 

1  gram         = 

.03215  of  an  ounce,  Troy. 

1  pound,  Avoir.  = 

.4536  of  a  kilogram. 

1  gram         = 

15.432  grains,  Troy. 

1  pound,  Troy     = 

.3732  of  a  kilogram. 

1  kilogram  = 

2.2046  pounds.  Avoir. 

1  grain,  Troy       = 

.0648  of  a  gram. 

1  kilogram  = 

2.679  pounds,  Troy. 

lton(of2006lb.)= 

.9072  of  a  tonneau. 

1  tonneau    = 

1.1023  tons  (of  2000  lb.). 

NOTATION  AND  NUMERATION  OF  METRIC 
QUANTITIES. 

244.  Any  metric  quantity,  except  ordinary  surfaces  or  solids,  is 
written  according  to  the  decimal  system  of  notation  by  letting  its 
primary  units  occupy  the  units'  order,  and  by  letting  each  of  the 
other  denominations  occupy  that  order  of  the  decimal  scale  which  is 
denoted  by  its  prefix. 

To  write  8  Hg.  6  Dg,  8  G.  3  dg.  7  mg.,  consider  2  Hg.  as  2  hundreds  of  grams, 
6  Dg.  as  6  tens  of  grams,  and  8  G.  as  8  iinits  of  grams,  making  the  integral  ex- 
pression 268  grams;  and  consider  3  dg.  as  3  tenths  of  grams  and  7  mg.  as  7  thoii- 
sandths  of  grams,  making  the  decimal  expression  .307  of  a  gram,  and  the  entire 
expression  268.307  grams. 

245.  Any  metric  quantity  except  ordinary  surfaces  or  solids,  is 
usually  read  like  any  other  decimal ;  but  frequently  the  fractional  part 
is  read  as  an  integer  of  the  denomination  of  its  right-hand  order. 

Thus,  318.75  L.,  instead  of  being  read  3  HI.  1  Dl.  8  L.  7  dl.  5  cl.,  is  usually 
read  318  and  75  hundredths  liters ;  or,  frequently,  318  liters  and  75  centiliters. 
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246.  Ordinan'  surfaces  are  based  upon  the  scale  of  100,  and 
ordinary  solids  upon  the  scale  of  lUOO.  Each  denomination  of  these 
measures  must  therefore  occupy  as  many  decimal  orders  as  there  are 
O's  in  the  scale  of  its  measure.  Ordinary  surfaces  and  solids  are 
Avritten  by  letting  the  primary  unit  occupy  the  units'  order,  and  letting 
the  position  of  each  of  the  other  denominations  of  surface  measure 
extend  twice  as  far,  and  of  cubic  measure  three  times  as  far,  from  the 
decimal  point  as  that  order  of  the  scale  which  is  denoted  by  its  prefix. 

Thus,  18  Sq.  M.  5  sq.  dm.  are  written  18.05  Sq.  M. ;  5  Ha.  3  A.  7  ca,  are 
written  503.07  A.,  or  5.0307  Ha. ;  and  95  Cu.  M.  7  eu.  dm.  18  cu.  cm.  157  cu.  mm. 
are  written  05.007018157  Cu.  M. 

247.  If  the  number  of  digits  in  the  decimal  part  of  a  metric 
quantity  of  ordinary  surface  is  not  divisible  by  2,  or  of  ordinary  solids 
is  not  divisible  by  3,  sufficient  ciphers  are  understood  to  be  annexed 
to  such  decimal  part  to  make  it  so  divisible,  before  it  can  be  read  in 
terms  of  its  lowest  denomination. 


348.    EXERCISE  IN   NUMERATION  AND   NOTATION. 
Illustrative     Exercise. 

15,327  G.  are  read  15  and  327  thousandths  Grams;  or  1  Dg.  5  G.  3  dj 
mg. ;  or  15  Grams  and  327  milligrams. 

Read  the  following  metric  quantities: 


2  eg. 


1. 

718.5134  Ton. 

6. 

2. 

157.814  M. 

7. 

3. 

325.817  G. 

8. 

4. 

5G3.108  A. 

9. 

5. 

184.253  L. 

10. 

72.41900885  Cu.  M. 
569.0031759  Cu.  M. 
8.5198  Cu.  M. 
31.2817  Ha. 
175,1873  Kilos. 


751.51  A.  11. 

38.2515  Sq.  M.  12. 

15.183  Sq.  M.  13. 

98.5  S.  14. 

18.315718415  Gu.  M.      15. 

16.  Write  5  Ha.  15  ca.  as  a  decimal  of  an  ar. 

17.  Write  5  Km.  8  Hm.  4  Dm.   8  M.   7  dm.  3  mm.   as  a  mixed 
decimal  of  a  meter. 

18.  Write  1  Kg.  5  G.  8  eg.  as  a  mixed  decimal  of  a  gram. 

19.  Write  5  Cu.  M.  18  cu.  dm.  123  cu.  cm.  9  cu.  mm.  as  a  mixed 
decimal  of  a  cubic  meter. 

20.  Write  15  Ds.  9  ds.  as  a  mixed  decimal  of  a  stcr. 

21.  Write  9  HL  3  Dl.  7  cl.  4  ml.  as  a  mixed  decimal  of  a  liter. 


122.   Write  5  Sq.  M.  9 
sq.  decimeter. 


dm.  84  sq.  cm.  as  a  mixed  decimal  of 
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349.    *     REDUCTION   OF  METRIC  QUANTITIES. 
Illustrative     Example. 

1.  Reduce  51.783214  Kg.  to  dg. 

Explanation.— Since  the  integer  (51)  expresses  Kilo-  Solution, 

grams,  the   following  order  (7)  must  express  the  next  --00.114.  t- 

lower   denomination   (hektograms),   the   next   order   (8)      51.  <  00:^14  IVg.  .- 
dekagrams,  the  next  order  (3)  grams,  and  the  next  order      51T832.14  dg. 
(2)  the  required  denomination,  decigrams.     Hence,  re- 
move the  decimal  point  and  place  it  to  the  right  of  the  order  of  decigrams. 

2.  Eeduco  2G51837.24  eu.  mm.  to  cu.  dm. 
Explanation.— Since  tlie  integer  (2651837)  ex-  Solution. 

presses  cu.  mm.,  and  cubic  measure  is  based  on      2G51837.24  Ctl.  mm.  =: 
the  scale  of  1000,  the  three  orders  to  the  left  of  the      ^  G5183724  cu.  dm. 
decimal   point  (837)  must   express   cu.   mm.;   the 
next  three  orders  (651),  the  next  higher  denomina- 
tion (cu.  cm.) ;  and  the  remaining  order  (2),  the  next  higher  and  requii-ed  denom- 
ination (cu.  dm.).     Hence,  remove  the  decimal  point  and  place  it  to  the  right  of 
the  order  of  cubic  decimeters. 

Rule. — Remove  the  decimal  point  and  place  it  at  the  right 
of  the  order  irhich  expresses  the  required  denomination;  and 
annex  the  abbreviation  of  the  required  denomination. 

Examples     for     Practice. 
Reduce  I      Reduce 

1.  1.32.7182  Hg.  todg. 

2.  37.28146  Km.  to  cm. 

3.  157183.26  cl.  to  HI. 

4.  178242.1  dg.  toDg, 

5.  8175131.52  CU.  cm.  to  Cu.  M 

6.  5185415.31  sq.  cm.  to  Sq.  M, 

7.  38713.41  Sq.  M.  to  sq.  dm. 


8.  51.71834  Cu.  M.  to  cu. 

9.  135.8  A.  to  Ha. 

10.  987.1625  Ds.  to  ds. 

11.  317.6  ds.  to  S. 

12.  187531.28  ca.  to  Ha. 

13.  718632.5  dm.  to  Hm. 

14.  8418673.21  mg.  to  Kg. 


350.  Reductions  from  the  common  system  to  the  metric,  or  the 
reverse,  are  effected  according  to  the  Table  of  Equivalents  (243). 

Thus,  to  find  how  many  sters  equal  75  cords  of  wood,  refer  to  the  Table  of 
Equivalents  to  find  how  many  sters  equal  1  cord  (3.624  sters),  and  75  cords  must 
equal  75  times  3.624  sters,  or  271.8  sters. 

349—250 


J 


METRIC     NOTATION     AND      NUMERATION. 


in 


Reduce 

1.  385.25  A.  to  acres. 

2.  375  HI.  of  wheat  to  bushels. 

3.  153  Km.  to  miles. 

4.  483  Dl.  of  wine  to  gallons. 

5.  75.5  Kg.  of  beef  to  lb.,  Avoir. 

6.  157.75  Ha.  of  land  to  acres. 

7.  27.5  cm.  of  lace  to  inches. 


Reduce 

8.  87  yards  of  cloth  to  meters. 

9.  187  cords  of  wood  to  sters. 

10.  157.35  acres  of  land  to  ars. 

11.  173  gallons  of  vinegar  to  Di. 

12.  3  ounces  of  gold  to  grams. 

13.  187  bushels  of  oats  to  HI. 

14.  845  cu.  yd.  of  earth  to  Cu.  M. 


251.  Metric  quantities  are  added,  subtracted,  multiplied,  or 
divided  like  other  decimals,  first  reducing  them  to  the  same  denom- 
ination, if  necessary,  by  Rule,  249.  The  primary  unit  is  usually 
the  most  convenient  common  denomination  to  adopt  when  there  is 
no  special  reason  for  adopting  another. 

Examples     for     Practice. 

1.  How  many  meters  in  15.7  cm.,  381.4  dm.,  4.173  cm,,  183,24  M., 
4.1  dm.,  and  5.83  Dm.  ? 

2.  A  merchant  bought  17.8  Dl.  of  wine,  and  sold  at  different 
times  1.52  L.,  3.85  dl,  and  53.4  cl.  How  many  liters  had  he 
remaining  ? 

3.  What  should  be  paid  for  24  Dl.  of  peaches  at  40^/  per  peck  ? 

4.  AVhat  is  the  cost  of  34.5  Kg.  of  sugar  at  14^'  per  kilo  ? 

5.  Find  the  cost  of  5.137  S.  +3.8  Ds.  +5.75  ds.  of  wood  at  Si. GO 
per  S. 

6.  What  is  the  value  in  U.  S.  money  of  304.  G25  meters  of  cloth, 
invoiced  at  8.40  francs  per  meter  ? 

7.  A  merchant  imported  10000  Dl.  of  Avine  at  a  cost  of  02  francs 
per  DL,  and  sold  the  same  at  1^4.75  per  gallon.     What  was  his  gain  ? 

8.  At  ^5  per  cord,  what  is  the  cost  of  a  pile  of  wood  which  is 
18.75  meters  long,  1.5  meters  wide,  and'  1.G25  meters  high  ? 

9.  What  is  the  total  cost  in  U.  S.  money  of  the  following  :  52.75  M. 
of  cloth  bought  at  3.20  fr.  per  M.;  28.375  M.  at  4.75  fr.  per  M.: 
91.85  dm.  at  0.50  fr.  per  M.;  and  3.25  Dm.  at  8.70  fr.  per.  M.  ? 

10.  Find  cost  in  IT.  S.  money  of  517.32  Kg.  +875.75  Hg. +81.05 
Mg. +837.25  Hg.  + 8175.50  G.  +  l,45  Ton.  of  sugar  at  .70  fr,  per  kilo. 

11.  An  importer  mixed  18  liters  of  wine  costing  1.75  francs  per 
hter  with  15  liters  costing  2.15  francs  per  liter,  and  sold  the  entire 
mixture  at  $1.75  per  gallon.     Did  he  gain  or  lose,  and  how  much  ? 
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261.  A  Surface  is  the  outside  of  a  solid  or  body.  It  can  there- 
fore contain  only  tiuo  of  the  three  dimensions  of  a  body,  its  depth  or 
thickness  not  being  considered. 

A  flat  surface  is  called  a  plane  surface,  or,  simply,  a  plane.  To  discover  if 
any  surface  is  a  plane,  place  the  straight  edge  of  a  ruler  upon  it  in  many  direc- 
tions.    If  all  parts  of  the  edge  touch  the  surface,  it  is  a  plane. 

262.  A  Sectangular  Surface  is  a  plane  surface  of  four  sides,  each 
of  which  is  straight,  and  perpendicular  to  its  adjacent  sides. 

The  opposite  sides  of  a  rectangular  surface  are  equal  to  each  other. 

263.  A  Square'  is  a  rectangular  surface  having  all  of  its  sides 
equal  in  length. 

A  square  inch  is  a  rectangular  surface,  each  side  of  which  is  one  inch  in  length; 
a  square  foot  is  a  rectangular  surface  each  side  of  which  is  one  foot;  etc. 

264.  The  Area  of  a  rectangular  surface  is  the  number  of  square 
units  which  it  contains. 

Rem. — In  obtaining  areas,  the  most  convenient  unit  of  measure  is  a  square, 
each  side  of  which  is  a  unit  of  the  same  denomination  as  tlie  two  given  dimen- 
sions. Hence,  to  find  the  area  of  a  rectangular  surface  8  ft.  long  and  5  ft.  wide, 
the  measuring  unit  will  be  1  sq.  ft.,  since  the  denomination  of  the  length  and 
width  is  feet.     Having  selected  the  measuring  unit,  the  area  is  found  as  follows: 


8  feet 

long. 





, 

— 



1 

lO 

FiG.l 


Figure  3.  Fig.  2. 

5  square  feet  x  8=40  square  feet,  area  of  Fig.  3. 

Fig.  1  is  the  measuring  square,  which  is  1  ft.  long  and  1  ft.  wide,  and  there- 
fore represents  1  sq.  ft.  In  Fig.  2  are  5  such  squares,  and  hence  it  represents  5  sq. 
ft.  In  Fig.  3  are  8  rows  of  measuring  squares,  each  row  containing  as  many  raeas- 
a'-ing  squares  as  Fig.  2,  and  it  must  therefore  represent  8  times  5  sq.  ft.,  or  40  sq.  ft. 
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265.   To  find  the  area  of  a  rectangular  surface.       ^^^  JV^.XTD- 

Coiiege  N?)+''  Bani 
Illustrative     Example. 

How  many  square  yards  are  m  a  sidewalk  48  ft.  long  and  11  it. 
4  in.  wide  ? 

Explanation.— A  sidewalk  48  ft.  long  Solution. 

and  1  ft.  wide  contains  48  sq.  ft.     Hence,  n  ft_  4  jn.  =  11-^  ft. 

a  sidewalk  48  ft.  long  and  11^  ft.  wide  must  ^g  ^^^  ^  -j^-j^i  _  g^^  ^^^ 

contain  Hi  times  48  sq.  ft.,  or  544  sq.  ft.,  ^  , ,     '      '      af\l  cr.    -.-,1 

V .  ,      1       w  1  1  pn4  544  -=-  9  =  604  sq.  yd. 

winch  reduced  to  sq.  yd.  equal  60|.  •»      ^    -^ 

Rule. — Mioltiply  one  diineiision,  considered  as  square  units, 
hy  the  other  dimension,  considered,  abstractly. 

XoTE. — If  necessary,  reduce  both  dimensions  to  the  same  denomination  before 
applying  the  rule. 

Examples     for     Practice. 

1.  How  many  acres  are  contained  in  a  rectangular  field  847  yards 
long  and  240  yards  wide  ? 

2.  How  many  square  feet  are  in  the  floor  of  a  room  27  ft.  6 J  in. 
long  and  13  ft.  1\  in.  wide  ? 

3.  How  many  acres  are  in  a  rectangular  piece  of  land  3  miles  long 
and  175  rods  wide  ? 

4.  How  many  square  yards  are  in  the  walls  of  a  room  24  ft.  long, 
18  ft.  wide,  and  12  ft.  high  ? 

5.  How  many  square  feet  are  in  the  surface  of  a  box  4  ft.  long, 
3  ft.  9  in.  wide,  and  2  ft.  high  ? 

6.  A  street  ^  of  a  mile  long  was  paved  at  a  cost  of  45  cents  per 
square  foot.     What  was  the  cost  of  paving  if  the  street  was  40  ft.  wide  ? 

7.  How  much  will  it  cost  to  plaster  the  ceiling  of  a  room  36  ft. 
long  and  27  ft.  wide,  at  23  cents  per  square  yard  ? 

8.  At  17.25  per  100  sq.  ft.,  how  much  will  it  cost  to  tin  the  rogf 
of  a  house  45  ft.  long,  and  which  measures  23  ft.  from  each  eave  to 
the  ridge  ? 

9.  At  l'30  per  acre,  what  is  the  cost  of  a  rectangular  piece  of 
ground  40  chains  long  and  35  chains  75  links  wide  ? 

10.  The  length  of  a  piece  of  land  is  15  rd.  2  yd.  1  ft.  7  in.,  and 
its  width  12  rd.  4  yd.     What  is  its  area  ? 
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366.   To  find  either  dimension  of  a  rectangular  surface. 

Illustrative     Example. 

If  a  rectangular  field  containing  30  acres  is  40  rods  wide,  what 
is  its  length  ? 

Explanation. — A  field  40  rd.  wide  and  Solution. 

1  rd.  long  contains  40  sq.  rd. ;  therefore  to      30  acres  =  4800  sq.  rd. 
contain  30  acres  or  4800  sq.  rd.,  it  must  be      4800-^40  =  120  rd.,  length. 
as  many  times  1  rd.  long  as  4800  sq.  rd.  are 
times  40  sq.  rd.,  or  120  rd.  long. 

Euls. — Divide  the  area  hy  either  dimension;  the  quotient 
will  he  the  other  dimension. 

Note. — If  necessary,  reduce  the  area  to  square  units  and  the  given  dimension 
to  linear  units  of  the  same  denomination,  before  applying  the  rule. 

Examples    for     Practice. 

1.  If  a  rectangular  field  of  wheat  contains  391  acres,  and  its  length 
is  85  chains,  what  is  its  width  ? 

2.  A  farmer  raised  1575  bushels  of  wheat  in  a  rectangular  field 
Avhich  averaged  35  bushels  to  the  acre.  If  the  field  was  112  rods 
long,  what  was  its  width  ? 

3.  A  rectangular  piece  of  land  contains  11520  acres,  and  its  length 
is  9  miles.     What  is  its  width  ? 

4.  If  the  area  of  a  floor  is  48  sq.  yd.  5  sq.  ft.,  and  its  breadth  is 
7  yd.  2  ft.,  what  is  its  length  ? 

5.  A  plasterer  whose  price  was  25^  per  sq.  yd.,  charged  $8  for 
plastering  the  ceiling  of  a  room  16  ft.  wide.  What  was  the  length 
of  the  room  ? 

6.  If  a  rectangular  field  which  contains  57  A.  155  P.  is  175  rods 
long,  Avhat  is  its  width  ? 

7.  What  is  the  length  of  a  blackboard  which  contains  9  sq.  yd.  5 
sq.  ft.  3G  sq.  in.,  if  its  breadth  is  3  ft.  9  in.? 

267.   To  find  the  quantity  of  material  to  cover  a  given  surface. 

Illustrative     Example. 

Making  no  allowance  for  waste,  how  many  yards  of  carpet  30  in. 
wide  are  required  to  cover  a  floor  17  ft.  6  in.  long  and  16  ft.  6  in. 
wide  ? 
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Explanation. — 1  yard  of  Solution. 

carpet  of  the  given  width  can  l^  ^  .^c ,  ^oggj  gq.  ft. ,  area  of  floor. 

cover  only  7i  sq.   ft.  of  the  o    *  .->  i       X  i           jo.                  i-  i      t       x. 

„         u          i            ii.  3  x2i  =  7^  sq.  ft.,  area  of  1  yd.  ot  carpet. 

floor ;  hence,  to  cover  the  en-  ^r.r^        ^    "   ^         \      ^          i      » 

tire  surface  of  the  floor,  the  288f-- 7^  =  38^  yd.,  length  of  carpet. 

length  of  the  carpet  must  be 

as  many  times   1  yard  as  the  area  of  the  floor  (288J  sq.  ft.)  is  times  the  area  of 

1  yard  of  carpet  (7^  sq.  ft.),  or  38i  yards. 

Rule, — Divide  the  area  of  the  floor  hy  the  area  of  one  yard 
of  the  given  material.  The  quotient  will  he  the  number  of 
yards  of  material. 

Note. — To  find  the  number  of  stones,  bricks,  shingles,  etc.,  to  cover  a  given 
surface,  divide  the  area  of  the  surface  to  be  covered  by  the  exposed  area  of  one 
Ainit  of  the  given  material. 

Examples     for     Practice. 
Allowing  nothing  for  waste,  how  many  yards  of  carpet  are  required 

1.  For  a  room  16  ft.  long  and  14  ft.  wide ;  carpet  30  in.  wide  ? 

2.  For  a  room  20  ft.  3  in.  by  18  ft.  G  in.;  carpet  1  yd.  wide  ? 

3.  For  a  room  30  ft.  5  in.  by  24  ft.  8  in. ;  carpet  2  ft.  4  in.  wide  ? 
^- _4^_Fo?  a  room  50  ft.  7  in.  by  42  ft.  3  in. ;  carpet  28  in.  wide  ? 

5.  For  a  room  15  ft.  9  in.  by  12  ft.  G  in. ;  carpet  20  in.  wide  ? 

6.  What  is  the  cost  of  carpeting  a  room  24  ft.  3  in.  long  and  18  ft. 
8  in.  wide  ;  carpet  28  in.  wide  and  $1.25  per  yard  ? 

7.  How  many  bricks  8  in.  long  and  4  in.  wide  are  necessary  to 
cover  a  sidewalk  34  ft.  4  in.  long  and  14  ft.  3  in  wide  ? 

Y^    8.  How  many  flagstones  20  in.  long  and  IG  in.  wide  will  pave  a 
yard  57  ft.  11  in.  long  and  10  ft.  8  in.  wide  ? 

9.  At  $1.75  per  yard  for  carpeting  34  in.  wide,  what  will  it  cost  to 
cover  a  room  19  ft.  10  in.  long  and  15  ft.  4  in.  wide  ? 

10.  Making  no  allowance  for  waste,  how  many  shingles  4  in.  wide 
are  required  to  cover  the  roof  of  a  house  36  ft.  long  and  m.easuring  20 
ft.  from  each  eave  to  the  ridge,  if  only  5  inches  of  the  length  of  the 
shingles  are  exposed  to  the  weather  ? 

11.  How  many  sods  10  in.  long  and  8  in.  wide  are  required  to  turf 
a  plat  of  ground  'IS  ft.  4  in.  long  and  22  ft.  4  in.  wide  ? 

12.  At  75  cents  per  yard,  what  is  the  cost  of  covering  the  floor  of 
a  dining-room  with  oil-cloth  IJ  yards  wide,  if  the  length  of  the  room 
is  27  ft.  and  its  width  20  ft.  9  in.  ? 
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13.  How  many  yards  of  carpet  are  required  to  cover  the  floor  of  a 
room  22  ft.  1  in,  long  and  18  ft.  9  in.  wide,  if  the  width  of  the  carpet 
is  27  in.,  and  the  strips  are  laid  crosswise  ? 

Explanation.  —  Since     the  Solution, 

strips   are   to   be   laid   crosswise       ^oo  ft.  1  in.)-^27  in.=  9|f  strips,  or 
(parallel  to  the  less  dimension), 

divide  the   length   of  the  room  practically  10  strips. 

(22  ft.  1  in.)  by  the  width  of  the      (18  ft.  9  in.)  x  10  =  G2  yd.  1  ft.  C  in. 
carpet  (27  in.)  to  find  the  number 

of  strips  (9||),  or,  in  practice,  10  strips,  since  the  excess  of  the  10th  strip  (5  in.)  is 
either  turned  under  in  laying,  or  cut  off  before  laying. 

As  the  carpet  is  to  be  laid  crosswise,  the  length  of  each  strip  must  be  the  same 
as  the  less  dimension  (18  ft.  9  in.).  Hence,  multiply  the  length  of  each  strip  (18 
ft.  9  in.)  by  the  number  of  strips  (10)  to  find  the  number  of  yards  to  be  purchased. 

If  the  design  of  the  carpet  is  such  as  to  involve  no  loss  in  match- 
ing, how  many  yards  must  be  purchased  to  cover  the  floor  of  a  room 

14.  18  ft.  G  in.  by  15  ft.  3  in. ;  carpet  32  in.  wide,  laid  lengthwise  ? 

15.  31  ft.  8  in.  by  25  ft.  2  in. ;  carpet  28  in.  wide,  laid  crosswise  ? 

16.  I  wish  to  carpet  a  room  28  ft.  G  in.  long  and  18  ft.  3  in.  wide 
by  laying  the  strips  lengthwise.  Which  of  three  carpets  respectively 
28  in.,  30  in.,  and  34  in.  wide,  will  involve  the  least  wastage  in  laying  ? 

17.  I  wish  to  carpet  a  room  20  ft.  long  by  18  ft.  wide  with  carpet- 
ing 2  ft.  G  in.  wide.  At  $2.25  per  yard,  how  much  shall  I  save  by 
laying  the  carpet  crosswise  instead  of  lengthwise  ? 


MEASUREMENT     OF    VOLUMES. 

2G8.  A  Rectangular  Volume  is  one  which  is  bounded  by  six 
rectangular  surfaces  (263). 

All  rectangular  volumes  have  three  dimensions:  length,  breadth,  and  thickness. 

2G9.  A  Cube  is  a  rectangular  volume  which  is  bounded  by  six 
equal  squares,  called /aces.    All  the  edges  of  a  cube  are  of  equal  length. 

A  cubic  inch  is  a  cube  each  edge  of  which  is  one  inch  in  length ;  a  cubic  foot 

is  a  cube  each  edge  of  which  is  one  foot  in  length ;  etc. 

270.  The  Contents  or  Volume  of  a  rectangular  solid  is  the  num- 
!ber  of  cubic  units  which  it  contains. 

Rem. — In  obtaining  volumes,  the  most  convenient  unit  of  measure  is  a  cube 
•each  edge  of  which  is  a  unit  of  the  same  denomination  as  the  three  given  dimen- 
eions.    Hence,  to  find  the  volume  of  a  rectangular  solid  which  is  6  ft.  long,  4  ft. 
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wide,  and  3  ft.  deep,  the  measuring  unit  will  be  1  cu.  ft.,  since  the  denomination 
of  the  length,  width,  and  depth  is  feet.  After  selecting  the  measuring  unit,  the 
required  volume  is  found  as  follows : 


1  X  1  X  1  =  1  cu,  ft. 

4  X  3  X  G  =  72  CU.  ft.,  contents  of  Fig.  4. 

Fig.  1  is  the  measuring  cube,  which  is  1  ft.  long,  1  ft.  wide,  and 
1  ft.  deep,  and  therefore  represents  1  cu,  ft.  In  Fig.  2,  which  repre- 
sents the  upper  tier  of  Fig.  3,  are  4  such  cubes,  and  hence  it  repre- 
sents 4  cu.  ft.  In  Fig.  3,  which  represents  an  end  section  of  Fig.  4, 
are  3  tiers  equal  to  Fig.  2,  and  hence  it  represents  3  times  4,  or  12  cu. 
ft.  In  Fig.  4  are  G  sections  equal  to  Fig.  3,  and  henco  it  represents 
6  times  12,  or  72  cu.  ft. 

271.    To  find  the  contents  of  a  rectangular  volume. 


Illustrative     Example. 

What  is  the  charge  for  freight  upon  a  box  3  ft. 


8  in.  long,  3  ft. 
in.  wide,  and  2  ft.  3  in.  high,  at  ^f  per  cubic  foot  ? 
Explanation. — Tlie    volume    of  Solution. 

3|  CU,  ft.  X  3i  X  2|  =  285  cu.  ft, 
8^  X  28J  =:  $2.31.     Ans, 


the  box  is  equal  to  the  continued  prod- 
uct of  its  three  dimensions  (Rom. 
270),  or  28|  cu.  ft.  Hence,  multiply 
the  freight  per  cu.  ft.  (8/)  by  the  number  of  cu,  ft.  (28i). 
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Rule, — Multiply  one  diTnension  considered  as  cubic  units ^  by 
the  product  of  the  two  remaining  dimensions,  considered 
abstractly. 

KoTE. — If  necessary,  reduce  all  three  dimensions  to  a  common  denomination 
loofore  applying  the  rule. 

Examples     for     Practice. 

1.  How  many  cubic  feet  of  air  are  in  a  room  IS  ft.  long,  16  ft. 
wide,  and  10  ft.  G  in.  high  ?  J.   ^' 

2.  How  many  cubic  yards  of  stone  are  in  a  pile  15  ft.  long,  13  ft. 
wide,  and  9  ft.  high  ?  ,    , 

3.  What  is  the  cost  of  digging  a  cellar  30^ft.  long,  18_ft.  wide,  and 
12  ft.  deep,  at  32  cents  per  cubic  yard  ?  '    -  - 

4.  How  much  should  be  paid  for  a  pile  of  wood  32  ft.  long,  4  ft. 
wide,  and  5  ft.  high,  at  $G.50  per  cord  ? 

5.  AVhat  is  the  weight  of  a  squared  piece  of  timber  28  ft.  long,  15 
in.  thick,  and  15  in.  wide,  at  45  pounds  per  cubic  foot  ?      '  ' 

6.  What  is  the  cost  of  removing  a  rectangular  embankment  of 
"^  earth  23  ft.  9  in.  long,  8  ft.  6  in.  wide,^  and  8  ft.  high,  at  '54^/  per  cubic 

yard  ?  :  ' 

7.  What  is  the  cost  of  a  pile  of  wood  18  ft.  long,  4  ft.  wide,  and  6 
ft.  high,  at  $6.80  per  cord  ?  2.  '■' />  j 

273.  To  find  any  dimension  of  a  rectang-ular  solid. 

Illustrative     Example. 

A  rectangular  volume  7  ft.  long  and  5  ft.  wide  contained  140  cu. 
ft.     What  was  its  height  ? 

Explanation. — A  rectangular  volume   7    ft.  Solution, 

long,  5  ft.  wide,  and  1  ft.  high,  contains  35  cu.  ft.         X40_:-(7  x  5)  =  4  ft. 
(271);  hence  a  rectangular  volume  7  ft.  long  and 

5  ft.  wide  to  contain  140  cu.  ft.  must  be  as  many  times  1  ft.  high  as  140  cu.  ft.  is 
times  35  cu.  ft,,  or  4  ft. 

Rule. — Divide  the  solidity  by  the  product  of  any  two  dimen- 
sions ;  the  quotient  ivill  be  the  remaining  dimension. 

Note. — If  necessary,  reduce  the  solidity  to  cubic  units,  and  the  two  given 
dimensions  to  linear  units  of  a  common  denomination,  before  applying  the  rule. 
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Examples     for     Practice. 

1.  What  must  be  the  height  of  a  pile  of  wood  32  ft.  long  and  G  ft. 
wide,  to  contain  9  cords  ? 

2.  A  contractor  agreed  to  dig  a  cellar  18  ft.  long  and  15  ft.  wide 
at  65?^  per  cu.  yd.,  and  received  therefor  845.50.  What  was  the 
depth  of  the  cellar  ? 

3.  AVhat  must  be  the  height  of  a  wagon-body  10  ft.  long  and  4  ft. 
wide,  that  its  contents  may  be  60  cu.  ft.  ? 

4.  A  man  excavated  a  cellar  18  ft.  6  in:  long  and  15  ft.  3  in.  wide, 
taking  out  64  cu.  yd.  11  cu.  ft.  1332  cu.  in.  of  earth.  How  deep  was 
the  cellar  dug  ? 

5.  What  is  the  height  of  a  rectangular  embankment  18  ft.  9  in. 
long,  5  ft.  1  in.  wide,  and  containing  28  cu.  yd.  6  cu.  ft.  864  cu,  in.  ? 

6.  I  bought  a  pile  of  wood  24  ft.  long  and  4  ft.  wide  for  $28.50.' 
If  the  price  per  cord  was  84.75,  how  high  was  the  pile  ? 

7.  A  room  30  ft.  long  and  25  ft.  wide  contains  7125  cu.  ft.  What 
is  its  height  ? 

8.  If  24  rectangular  blocks  of  stone,  each  9  ft.  long,  2  ft.  wide, 
and  1  ft.  6  in.  thick,  be  purchased  at  85.75  per  cu.  yd.,  what  will  be 
the  total  cost  ? 

BOARD     MEASURE. 

373.  Board  Measure  is  used  in  measuring  boards  or  planks,  scant- 
ling, joists,  and  other  sawed  timber.  The  unit  of  board  measure  is 
the  Board  Foot. 

274.  A  Board  Foot  is  1  ft.  long,  1  ft.  wide,  and  1  in.  thick  ;  and 
hence  is  1  sq.  ft.  of  the  face  of  a  board  1  in.  thick.  A  board  foot  is 
one-twelfth  of  a  cubic  foot. 

Thus,  a  board  8  ft.  long,  2  ft.  wide,  and  1  in.  thick,  contains  16  board  feet. 
If  the  board  had  been  1^  in.  thick,  it  would  have  been  1^  times  16,  or  24  board 
feet ;  if  2  in.  thick,  2  times  16,  or  32  board  feet,  etc. 

375.  The  Average  "Width  of  a  regularly  tapering  board  is  found 
by  taking  one-JuiIf  the  sum  of  the  width  of  its  two  ends,  or  by  meas- 
uring the  width  of  the  board  midway  between  its  two  ends. 

Thus,  if  the  width  of  one  end  of  a  tapering  board  is  12  in.  and  the  width  of 
the  other  end  8  in.,  the  average  width  is  one-lialf  of  8  +  12,  or  10  in, 
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276.  To  find  the  number  of  board  feet  in  a  board. 

Illustrative     Example. 

How  many  board  feet  in  a  plank  20  ft.  long,  9  in.  wide,  and  2  in. 
thick  ? 

Solution. — An  inch  board  which  is  1  ft.  long  and  9  in.  wide  contains  J  of  a 
!)oard  foot;  and  if  20  ft.  long  contains  20  times  f  of  a  board  foot,  or  15  board  feet. 
Hence,  a  3-in.  board  must  contain  2  times  15,  or  30  board  feet. 

Rule. — I.  Midtiply  the  length  in  feet  hy  the  ividth  in  feet. 

II.  Midtiply  the  length  in  feet  hy  the  width  in  inches,  and 
divide  the  product  by  12. 

Note. — If  more  than  1  in.  thick,  multiply  the  result  obtained  by  the  rule  by 
the  thickness  in  inches. 


Examples 

FOR     Practice. 

Find  the  number  of  board  feet 

in  a  board  or 

plank  which  is 

Long. 

Wide. 

Thick. 

Long. 

Wide. 

TJiicJc. 

1.  18  ft. 

7  in. 

1     in. 

6.  20  ft. 

10  in. 

2^  in. 

2.  20  ft. 

8  in. 

1    in. 

7.    18  ft. 

1  ft.  2  in. 

3    in. 

3.  16  ft. 

10  in. 

1^  in. 

8.    IG  ft. 

1  ft.  3  in. 

2    in. 

4.  15  ft. 

9  in. 

2'  in. 

9.    15  ft. 

1  ft.  6  in. 

3    in. 

5.  18  ft. 

11  in. 

2    in. 

10.  12  ft. 

2  ft.  1  in. 

H  in. 

11.  AVhat  is  the  cost  of  15  joists,  each  20  ft.  long,  9  in.  wide,  and 
S  in.  thick,  at  ^2. 75  per  hundred  feet  ? 

12.  What  is  the  cost  of  seven  2-in.  planks,  each  18  ft.  long,  and 
their  widths  respectively  5  in.,  7  in.,  G  in.,  9  in.,  8  in.,  11  in.,  and  10 
in.,  at  $2.50  per  hundred  feet  ? 

13.  "What  is  the  cost  of  a  lot  of  1-in.  boards  16  ft.  long,  and  the 
united  width  of  which  is  58  ft.  6  in.,  at  S23.50  per  thousand  feet  ? 

14.  How  many  board  feet  in  a  regularly  tapering  2-in.  plank  16  ft. 
long,  11  in.  wide  at  one  end  and  7  in.  wide  at  the  other  (215)  ? 

15.  What  is  the  cost  of  18  2-in.  planks,  each  16  ft.  long,  8  in.  wide 
at  one  end  and  10  in.  wide  at  the  other,  at  $3.40  per  hundred  feet  ? 

16.  What  is  the  length  of  a  2-in.  plank,  which  contains  42  board 
feet  and  is  18  in.  wide  ? 

Solution.— 42 H-2=21,  board  feet  if  the  plank  were  only  1  in.  thick;  (21  x  144) 
-j-18  =  l()8  in.  or  14  ft.,  the  required  length. 
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17.  "What  is  the  width  of  a  1-in.  board  if  it  is  18  ft.  long  and  con- 
tains 21  board  feet  ? 

18.  What  is  the  length  of  a  3-in.  plank  which  contains  GO  board 
feet  and  is  IG  in.  wide  ? 

19.  What  must  be  the  width  of  a  3-in.   plank  which  contains 
33 1  board  feet  and  is  9  feet  long  ? 

20.  What  must  be  the  length  of  a  piece  of  sawed  timber  14  in. 
Avide  and  11  in.  thick  to  contain  1^\  cu.  ft.? 

Solution.— 191- X  12=231  board  feet  (274)  ;  231^11=31,  board  feet  if  only 
1  in.  thick  ;  (21  x  144)-=-14=21G  in.  or  18  ft.,  length. 

21.  What  is  the  length  of  a  piece  of  sawed  timber  15  in.  wide  and 
10  in.  thick,  to  contain  ^\  cu.  ft.? 

22.  What  is  the  width  of  a  piece  of  sawed  timber  13  ft.  long  by 

8  in.  thick  and  containing  G|  cu.  ft.? 

23.  What  is  the  thickness  of  a  piece  of  sawed  timber  15  ft.  long, 

9  in.  wide,  and  containing  7i  cu.  ft.? 

Solution.— 7i  X  12=90,  board  feet;  (15  x  9)^12  =  11|,  board  feet  if  only 
1  in.  thick  (t27(>)  ;  90-v-ll^=8,  thickness  in  inches. 

24.  What  is  the  thickness  of  a  hewn  log  IG  ft.  long  by  13  in.  wido 
and  containing  13  cu.  ft.  ? 

25.  At  $20  per  hundred  for  posts,  and  $18  per  thousand  feet  for 
boards,  what  is  the  cost  of  enclosing  with  a  post  and  board  fence  a 
rectangular  lot  48  rods  long  and  32  rods  wide  ;  the  posts  to  be  placed 
8  ft.  apart,  the  boards  to  be  IG  ft.  long,  9  in.  wide,  and  1  in.  tiiick, 
and  the  fence  4  boards  high  ? 


STONE-WORK. 

377.  Stone-work  is  usually  estimated  by  perches  of  24J  cu.  ft. 
each,  of  which  23  cu.  ft.  is  allowed  for  the  stone,  and  the  remaining 
21  cu.  ft.  for  mortar  and  filling. 

Rem.  1. — In  estimating  tlic  quantify  of  stone  to  bo  used,  allowance  should  bo 
made  for  doors,  windows,  and  other  openings  ;  but  in  estimating  stone-^<'or^•,  no 
allowance  is  usually  made  for  openings  less  than  3  feet  wide. 

Rem.  2.— The  length  of  walls  of  stone  is  found  by  taking  the  girth  or  gross 
outside  measurement.  This  [iractically  allows  double  measurement  of  the  corners, 
since  the  corners  are  more  difficult  to  build. 

377 
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378.  To  find  the  number  of  perches  of  masonry. 

Jllustrative     Example. 

At  $3.85  per  perch,  what  is  the  cost  of  erecting  the  stone  walls 
of  a  church  which  is  45  ft.  long  hy  36  ft.  wide,  the  walls  being  24  ft. 
high  and  2  ft.  3  in.  thick,  allowing  for  6  Avindows,  each  5  ft.  wide  by 
12  ft.  high,  and  for  2  doors,  each  6  ft.  wide  and  9  ft.  high  ? 

Explanation. — Twice     the  Solution. 

sum  of  the  length  (45  ft.)  and  the       /<-   ,   nn\      n      i /--.^  -ej.        •  ii, 
. ,,,    ,o^  „,   *       IP-,;.       •  (4o  +  3G)  X  2  =  102  ft.,  girth, 

width  (36  ft.),  or  163  ft.,  gives       v        '        /  '  ^ 

the  girth  or  outside  measurement       1^2  X  24  X  21  =  8748  CU.  ft.,  gross. 
of  the  walls  (Rem.  2,  277).    The      5  X  12  X  2^  X  6  =  810  cu.  ft.,  windows, 
continued  product  of  the   girth      -9x6x2^x2  =  243  CU.  ft.,  doors. 
(163  ft.)  X  the  height  (24  ft.)  x  the     8748  —  (810  +  243)  =  7695  cu.  ft. ,  net. 
thickness  (21  ft.),  or  8748  cu.  ft.,       7595^241  .^SlQio  perches, 
gives  the  gross  solidity  (271)        ^gg-  ^  3ioi|  =  S1197,  cost. 
from  which  should  be  deducted  ^  '■ 

the   solidity   of    the   6   windows 

(810  eu.  ft.)  and  of  the  two  doors  (343  cu.  ft.)  to  obtain  the  net  solidity  (7695 
cu.  ft.).  Divide  7695  by  24|  to  obtain  the  net  solidity  in  perches  (310^2).  Multi- 
ply the  price  per  perch  ($3.85)  by  the  number  of  perches  to  find  the  cost. 

Rule. — Find  the  number  of  cubic  feet  of  masonry  by  371, 
divide  the  result  hy  24-  75,  and  the  quotient  will  denote  perches. 

Examples     for     PRACTtcE. 

1.  What  is  the  cost  of  the  stone  foundation  of  a  house  which  is 
30  ft.  long  and  20  ft.  wide,  the  foundation  being  6  ft.  high  and  2  ft. 
thick,  at  $7.30  per  perch  ? 

2.  I  contracted  with  a  mason  to  build  the  stone  foundation  of  a 
house  36  ft.  long  by  30  ft.  wide,  at  13.25  per  perch,  and  paid  him 
§100.80  for  the  job.  If  the  foundation  was  2  ft.  thick,  what  was  its 
height  ? 

3.  At  $5.75  per  perch,  what  is  the  cost  of  erecting  the  stone  walls 
of  a  house  36  ft.  long  by  24  ft.  wide,  the  walls  being  30  ft.  high  and 
2  ft.  6  in.  thick,  allowing  for  8  windows,  each  4  ft.  wide  and  6  ft. 
nigh,  for  1  door  5  ft.  wide  and  S  ft.  high,  and  2  doors,  each  4  ft. 
wide  and  7  ft.  high  ? 

4.  A  sea-wall  396  ft.  long  and  3  ft.  thick  cost  $2268,  at  $5.25  per 
perch.     What  was  the  height  of  the  wall  ? 
378 
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BRICK-WORK. 

STO,    Brick-work  is  usually  estimated  by  the  thousand  bricks. 

Rem.  1.— In  measuring  brick-work,  allowance  should  be  make  for  doors,  win- 
dows, or  other  openings;  and  for  corners  since,  unlike  stone-work,  only  the  net 
length  of  the  walls  is  taken. 

Rem.  3.— The  net  length  of  the  walls  is  obtained  by  deducting  four  times  the 
thickness  of  the  walls  from  the  gross  outside  measurement. 

Rem,  3.— The  dimensions  of  an  ordinary  brick  are  8  in.  x  4  in.  x  2  in ;  of  Balti- 
more and  Philadelphia  bricks,  %\  in.  x  4|  in.  x  2|  in. ;  of  Maine  In-icks,  7^  in.  x  3^ 
in.  X  2|  in. ;  of  North  River  bricks,  8  in.  x  3^  in.  x  2^  in. ;  and  of  Milwaukee  bricks, 
8^  in.  X  4|-  in.  x  2|  in. 

380.    To  find  the  number  of  bricks  in  a  wall. 

Illustrative     Example. 

How  many  ordinary  bricks  are  required  for  the  walls  of  a  house  60 
ft.  deep,  36  ft.  high,  and  24  ft.  front,  if  240  square  feet  of  the  sur- 
face of  the  walls  are  allowed  for  windows  and  doors  and  |-  of  an  inch 
for  mortar,  the  walls  being  3  bricks  thick  ? 
Solution. 

8-f-^=8|-  in.,  length  of  brick  and  mortar. 

2  + 1  =  2^  in.,  thickness  of  brick  and  mortar. 

81  X  2i=18yV  sq.  in.,  exposed  surface  per  brick. 

144-^18^=7||,  exposed  bricks  per  sq.  ft.  of  wall. 

7||  X  3  =  23y\,  total  number  of  bricks  jDcr  sq.  ft.  of  wall. 

(60-f24)  X  2  =  168  ft.,  outside  girth  of  wall. 

(4  ;x  3)  ^2  =5=12^-  in.,  thickness  of  walls,  including  2  inner  joints. 

12^  X  4=50  in.,  or  4^  ft.,  deduction  for  corners. 

168— 4|-=163|-  ft.,  net  length  of  walls. 

(163fx  36)  — 240  =  5658  sq.  ft.,  net  surface  of  walls. 

5658  X  23fy=131677y\  bricks,  the  answer. 

Rule.— I.  Add  \  of  an  inch  to  the  length  and  thichness  of  the 
hriclc,  and  multiply  the  two  results  to  find  the  exposed  surface 
of  1  outside  hriclc. 

II.  Divide  144  hy  the  exposed  surface  of  1  brick,  to  find  the 
number  of  outside  bricks  per  square  foot  of  wall. 

Ill    The  continued  product  of  the  number  of  outside  bricks 
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per  square  foot  of  wall  X  the  numher  of  Jjvichs  in  the  tliichness_ 
of  the  walls  x  the  numher  of  square  feet  in  the  surface  of  the 
walls,  will  give  the  total  number  of  bricks. 

Examples     for     Practice. 

1.  The  walls  of  a  warehouse  huilt  of  Baltimore  bricks,  are  3  bricks 
thick,  GO  ft.  high,  50  ft.  front,  and  200  ft.  deep.  How  many  bricks 
does  the  warehouse  contain,  if  G75  square  feet  are  allowed  for  doors 
and  windows. 

2.  How  many  Milwaukee  bricks  are  required  for  the  walls  of  a 
building  40  ft.  front,  75  ft.  deep,  50  ft.  high,  and  3  bricks  thick, 
allowing  for  20  windows,  each  GJ-  ft.  high  and  4  ft.  wide,  and  for  4 
doors,  each  8  feet  high  and  3|  feet  wide  ? 

3.  How  many  North  Kiver  bricks  arc  required  to  build  a  house  40 
ft.  front,  75  ft.  deep,  60  ft.  high,  3  bricks  thick,  and  with  gables  13 
ft.  high  at  the  front  and  rear,  allowing  1250  sq.  ft.  for  openings  ? 

Rem.— The  surface  of  a  gable  is  found  by  multiplying  the  length  of  the  wall 
upon  which  the  gable  is  built  by  one-half  the  height  of  the  gable  above  the  wall. 

MEASUREMENT     OF     CAPACITIES. 

381.  Measurement  of  Capacities,  as  here  treated,  will  embrace  the 
measurement  of  granaries,  bins,  boxes,  cisterns,  tanks,  etc. 

Rem.  \.— Stricken  Measurements  the  measuring  vessel  even  lull,  and  stricken 
ofE  by  a  rule  or  striker.  Grains,  seeds,  berries,  etc.,  are  sold  by  stricken  measure. 
The  standard  bushel  when  stricken  contains  2150.43  cubic  inches. 

Rem.  2.— Heaped  Ileasure  means  the  contents  of  the  measuring  vessel  heaped 
in  the  form  of  a  cone.  Corn  in  the  ear,  large  fruits  and  vegetables,  coal,  lime, 
and  other  bulky  articles  are  sold  by  heaped  measure.  The  standard  bushel  when 
heaped  contains  2747.71+  cubic  inches.  It  is  customary  to  allow  5  stricken 
bushels  for  4  heaped  ones. 

Rem.  3.— The  gallon,  dry  measure  (i  pk.),  contains  2G8.8  cu.  in.,  and  the  gal- 
lon, liquid  measure,  231  cu.  in. 

383.  To  find  the  capacity  of  a  bin  in  bushels. 

Illustrative     Example. 

1.  A  rectangular  bin  is  8  ft.  long,  6  ft.  wide,  and  4  ft.  deep.     How 
many  bushels  of  rye  will  it  hold  ? 
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Solution.— 8 X C X 4  =  192  cu.  ft.;  1728x192  =  33177G,  the  contents  of  the 
bin  in  cubic  inches.     331776-=-2150.42  =  154.284+  stricken  bushels. 

Rule. — Divide  the  contents  of  the  bin  in  cubic  inches  by 
2150. Jj.2  to  find  bushels  stricken  measure;  or  by  27 4'^. 71  to 
find  bushels  heaped  measure. 

Note. — A  sufiiciently  close  approximation  for  practical  purposes  may  be 
obtained  by  multiplying  the  contents  of  the  bin  in  cubic  feet  by  .8  to  find  stricken 
bushels,  or  by  .Go  to  find  heaped  bushels. 

Examples    for    Practice. 

1.  How  many  bushels  of  wheat  will  exactly  fill  a  rectangular  bin 
9  ft.  G  in.  long,  4  ft.  8  in.  wide,  and  3  ft.  9  in.  high  ? 

2.  A  rectangular  bin  is  10  ft.  long,  5  ft.  wide,  and  3  ft.  G  in.  deep. 
IIow  many  bushels  of  turnips  will  it  hold  ? 

3.  How  many  bushels  of  apples  can  be  stored  in  a  rectangular  box 
4  ft.  long,  3  ft.  wide,  and  2  ft.  6  in.  deep  ? 

4.  A  wagon-body  is  10  ft.  long,  4  ft.  wide,  and  18  in.  deep.  How 
many  bushels  of  shelled  corn  will  it  hold  ? 

5.  How  many  gallons  of  water  will  fill  a  rectangular  cistern  8  ft. 
G  in.  long,  8  ft.  G  in.  wide,  and  7  ft.  deep  ? 

Capacity  in  cubic  inches  -=-  231  =  capacity  in  liquid  gallons. 

6.  How  many  bushels  of  oats  will  fill  a  vessel  which  is  capable  of 
holding  exactly  325  gallons  of  Avater  ? 

7.  How  many  hogsheads  of  water  will  fill  a  rectangular  tank  25  ft. 
long,  18  ft.  wide,  and  IG  ft.  9  in.  deep  ? 

8.  How  many  gallons  of  water  can  be  put  into  a  vessel  which  Avill 
hold  exactly  18  bushels  of  wheat  ? 

9.  What  must  be  the  Avidth  of  a  Avagon-body  9  ft.  long  and  20  in. 
deep,  to  contain  40  bushels  of  potatoes  ? 

Solution.— 2747.71  x  40  =  109908.4  cu.  in.  ;  109908.4-j-(108  x  20)  =  50.83i| 
in.  =  4  ft.  2.88i  J  in.,  required  Avidth. 

10.  What  must  be  the  depth  of  a  rectangular  cistern  8  ft.  G  in. 
long  and  7  ft.  9  in,  wide,  to  contain  1800  gallons  of  Avater  ? 

11.  What  must  be  the  length  of  a  Avagon-body  4  ft.  wide  and  18 
in.  deep,  to  hold  50  bushels  of  shelled  corn  ? 

12.  A  grocer  bought  a  barrel  of  molasses  containing  3G  gallons  at 
45  cents  per  gallon,  and  retailed  it  at  50  cents  per  gallon,  using  by 
mistake  a  set  of  dry  measures.     What  Avas  his  net  loss  ? 
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13.  Allowing  80  lb.  to  the  bushel,  what  is  the  weight  of  coal  which 
will  exactly  fill  a  rectangular  bin  6  ft.  long,  5  ft.  wide,  and  4  ft.  deep  ? 

14.  Allowing  28  bu.  to  the  ton  of  2340  lb.,  how  deep  must  be  a 
rectangular  bin  18  ft.  long  and  5  ft.  wide,  to  hold  20160  lb.  coal  ? 

(In  the  following,  apply  Note,  282,  for  obtaining  approximate  results.) 

15.  A  rectangular  crib  the  inside  dimensions  of  which  are  10  ft. 
in  length,  8  ft.  in  width,  and  6  ft.  in  height,  is  two-thirds  full  of 
potatoes.     What  is  the  value  of  the  potatoes  at  75  cents  per  bushel  ? 

16.  A  merchant  has  a  rectangular  bin  12  ft.  long,  5  ft.  wide,  and 

4  ft.  high,  filled  with  shelled  corn,  which  ho  retailed  at  85  cents  per 
bushel.     How  much  did  he  receive  for  the  corn  ? 

17.  A  rectangular  bin  12  ft.  long  and  10  ft.  wide  will  hold  exactly 
378  bushels  of  apples.     AVhat  is  the  depth  of  the  bin  ? 

When  tlic  crib  or  bin  is  flared  at  the  sides,  the  average  width  is  found  by  taking 
one-lialf  the  sum  of  the  top  and  bottom  u'idths  (275). 

Thus,  the  contents  of  a  flaring  crib  16  ft.  long,  10  ft.  high,  9  ft.  wide  at  the 
bottom,  and  13  ft.  wide  at  the  top,  are  16  x  10  x  i  of  9  +  13,  or  1760  cu.  ft. 

18.  A  bin  is  8  ft.  long,  5  ft.  deep,  3  ft.  wide  at  the  bottom,  and 

5  ft.  wide  at  the  top.     How  many  bushels  of  rye  will  it  hold  ? 

283.  A  cylindrical  vessel  is  one  whose  sides  are  uniformly  round 
and  whoso  ends  are  equal  and  parallel  circles. 

Rem. — It  can  be  proved  by  geometry  that  the  contents  of  a 
cylindrical  vessel  are  .7854  of  the  contents  of  a  rectangular  ves- 
sel wliich  has  two  of  its  dimensions  equal  to  the  diameter  of  the 
cylindrical  vessel. 

19.  A  cylindrical  vessel  is  9  ft.  deep  and  3  ft.  in  di- 
^  ,.  ,  .   , ,,      ,    ameter.     How  many  gallons  of  water  can  it  hold  ? 

Cylindrical  Vessel.  -^    ° 

Solution.— 3  X  3  X  9  =:  81  eu.  ft.,  contents  of  a  rectangular  cistern  with  two 
dimensions  equal  to  the  given  diameter.  81  x  .7854  =  63.6174  cu.  ft.,  contents  of 
cylindrical  vessel.     (63.6174  x  1728)  -r-  331  =  475.8912  gallons. 

20.  How  many  gallons  of  water  are  in  a  well  5  ft.  in  diameter  if 
the  water  is  7  ft.  deep  ? 

21.  A  cylindrical  cistern  is  8  ft.  deep  and  5  ft.  in  diameter.  How 
many  gallons  of  water  will  it  hold  when  full  ? 

22.  A  circular  reservoir  is  90  ft.  in  diameter  and  15  ft.  deep. 
How  many  gallons  of  water  will  if  hold  when  full  ? 

23.  A  cylindrical  vessel  8  ft.  high  and  5  ft.  in  diameter  is  filled 
with  potatoes.  What  is  the  value  of  the  potatoes  at  75^  per  bushel  ? 
283 
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^84.  Percentage,  as  a  general  term,  means  any  computation  bif 
nundredths. 

The  phrase  joer  cent.,  or  its  symbol  {%),  signifies  hy  the  hundred.  Thus,  %% 
of  $900  means  $8  of  every  $100  in  $900. 

385.  The  Base  is  the  quantity  of  which  a  number  of  hundredths 
is  given  or  required. 

386.  The  Rate  per  cent,  denotes  lioiv  many  hundredths  of  the 
base  are  considered. 

When  the  phrase  per  cent,  is  not  added,  Rate  means  any  part  of  the  base. 
Thus,  I,  .035,  and  .05  are  all  rates  ;  the  first  being  a  common  fractional  rate  in 
fourths,  the  second  a  decimal  rate  in  thousandths,  but  only  the  last  a  decimal  rate 
in  hundredths,  or  a  rate  per  cent. 

387.  The  Percentage  denotes  the  value  of  a. certain  number  of 
hundredths  of  the  base. 

Rem.  1. — Problems  in  percentage  differ  in  no  respect  fi-om  other  problems  in- 
volving decimal  or  common  fractions.  Hence,  129  and  J30  are  equally  appli- 
cable to  percentage.  The  only  difference  is  a  change  in  the  name  of  the  terms  : 
the  weight,  measure,  value,  etc.,  of  the  whole  quantity  being  now  called  the  Base  ; 
the  weight,  measure,  value,  etc.,  of  any  part  of  the  whole  quantity  being  now  called 
the  Percentage ;  and  any  considered  fractional  part  of  the  whole  quantity  being 
now  called  the  Hate. 

Rem.  2. — The  Base,  like  its  equivalent  in  common  fractions  (b,  129),  when 
not  self-evident,  may  be  identified  by  reference  to  the  rate  per  cent,  which  will 
then  be  followed  by  of,  more  than,  or  Jess  than,  introducing  the  base  (132). 

Rem.  3. — After  the  base  has  been  identified  by  Rem.  2,  any  concrete  quantity 
which  is  more  or  less  than  the  base,  that  is,  any  proper  or  improper  fractional  pai-t 
of  such  base,  may  be  regarded  as  a  percentage. 

Rem.  4. — To  distinguish  a  percentage  if  formed  by  adding  another  percentage 
to  the  base,  it  is  called  the  Ammmt ;  and  if  formed  by  subtracting  another  per- 
centage from  the  base,  it  is  called  the  Difference. 

388.  The  Percentage  corresponds  with  the  product ;  and  its  two 
factors  are  the  Base  and  the  Rate  of  that  percentage.    Hence,  if  a  per- 
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centage  is  required,  multiply  its  two  given  or  obtainable  factors  ;  and 
if  a  percentage  is  given,  divide  it  by  its  given  factor  and  the  quotient 
will  be  its  remaining  factor. 

General  Direction :    Employ  vvulti plication  icheii  the  ])€rceiit- 
age  is  reqitired,  and  division  when  the  pei'centfcjje  is  given. 

289.   When  the  rate  per  cent,  is  equivalent  to  a  more  convenient 
common  fractional  rate,  it  is  better  to  change  it  to  a  common  fraction. 


Rate  % .  Com.  Frac. 

Rate  %.  Com.  Frac. 

Rate  % .  Com.  Frac. 

Rate  % .  Com.  Frac. 

n%  =  ^. 

Wo     =tV 

SHfo  =  h 

m%  =  h 

5/^    =  nV 

\%l%  =    \. 

m%  =  i. 

m%  =  h 

^%  =  tV 

m%  =  h 

m  =i- 

Wo      =h 

8}j%  =  j\. 

Wo      =    f 

50%    =  h 

Wo   =i. 

nfo  =  V3- 

25%     =   i. 

Wo     =|. 

m%  =  i' 

290.   The  base  and  rate  being  given,  to  find  the  percentage. 


Illustrative     Examples. 

1.  What  is  %%  of  837.48  ? 

Explanation. — 0/ follows  the  rate  (9%)  and  precedes  the 
base  (»37.48).  Hence,  the  base  and  rate  (factors  of  the 
required  percentage)  are  given ;  and  the  multiplication  of  its 
two  factors  will  produce  the  required  percentage. 


Solution. 

837.48 

^ 

§3.3732 


2.  A  drover  bought  375  head  of  cattle  and  afterwards  sold 
his  purchase.     How  many  cattle  had  he  remaining  ? 


of 


Explanation.  —  Of  follows  the  rate 
(60%)  and  precedes  the  base  (his  purchase). 
Hence,  the  purchase  (375  cattle)  is  one 
factor  of  the  required  percentage. 

Subtract  the  rate  of  the  sale  (60%)  from 
the  rate  of  the  purchase  (100%),  to  find  the 
rate  of  the  remaining  cattle  (40  %),  the  other 
factor  of  the  required  percentage. 

Multiply  its  two  factors  (375  x  .40),  obtainmg  150  head  of  cattle  as  the  required 
percentage. 

289—290 


Solution. 
1005^,  rate  of  purchase. 
60'*    "    "  sale. 
40 "    "    "  remainder. 
375  cattle  x  .40  =  150  cattle. 
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3.  A  man  paid  §800  for  a  lot  and  25;^  more  than  that  sum  for  a 
house.     AVhat  did  he  pay  for  both  ? 

Explanation. — More   than  follows   the   rate                      Solution. 
(25%)  and  precedes  the  base  (that  sum,  meaning      100^,  rate  of  the  lot. 
$800).     Hence,  §800  is  the  base,  or  one  factor  of      ^■■2~^^'     "     "     "     hoimp 
the  required  percentage.  ■ '- 

Increase  the  rate  of  the  lot  (100,^)  by  the  rate      ^'^0%,  or  a,  rate  of  both, 
of  the  house  (25%  more  than  the  rate  of  the  lot,       §800  X  -^  =  61800    Ans. 
or  125%),  obtaining  225%  or  f  as  the  rate  of  both, 
the  other  factor  of  the  required  percentage. 

Multiply  its  two  factors  (|800  x  f),  obtaining  $1800  as  the  required  percentage. 

Rule. — Multiply  the  base  by  the  rate  %  of  any  required  per- 
centage, and  the  product  luill  be  that  percentage. 

Note. — All  rates  %  denote  hundredths  of  some  quantity  taken  as  the  base; 
hence,  as  \%%  of  any  base  equal  the  whole  of  that  base,  the  rate  %  of  all  bases  must 
be  uniformly  100%  ;  and  the  rate  %  of  any  required  percentage  must  be  so  much 
of  the  rate  of  the  base  (such  a  %  of  the  base)  as  equals  that  percentage. 

Examples    for     Practice. 

1.  Find  5,^^  of  $3.75.  2.  45;^  of  786  pounds.  3.  34;^  of  83127.85. 
4.  331^  of  948  men.  5.  75;^  of  3184  feet.  6.  \%  of  364  miles.  7. 
40^  of  £325  17s.  6d.    8.  72^  of  839.75  marks.    9.  125^  of  S7134.56. 

10.  What  is  the  amount  of  3488  ft.  plus  12^^  of  itself  ?  li.  Of 
4371  bu.  plus  331;^  of  itself  ?     12.  Of  $575  plus  20^^  of  itself  ? 

13.  What  is  the  difference  of  85975  minus  10^  of  itself  ?  14.  Of 
856  francs  minus  ?>%%  of  itself  ?  15.  Of  3895  tons  minus  80;^  of 
itself  ? 

16.  A  gentleman  is  worth  875000,  35;^  of  which  is  invested  in  real 
estate.     W^hat  is  the  value  of  his  real  estate  ? 

17.  A  speculator  invested  835400  in  stocks  and  lost  16|;;^  of  his 
investment  ?     How  much  of  his  investment  had  he  remaining  ? 

18.  A  merchant  bought  goods  for  8587.35,  and  sold  them  at  an 
advance  of  40^  of  what  he  paid  for  them.  How  much  did  he  receive 
for  the  goods  ? 

19.  A  grazier  owned  580  sheep,  but  lost  15%  of  his  flock  in  a  snow 
storm.     How  many  sheep  had  he  remaining  ? 

20.  A  merchant  retired  from  business  with  a  fortune  of  882400, 
invested  37^^  of  it  in  government  bonds,'  20^  of  it  in  manufacturing 
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stock,  155^  of  it  in  a  farm,   and  deposited  the  remainder  in  bank. 
What  was  the  amount  of  his  deposit  ? 

21.  A  farm  contains  350  acres  of  land,  Ib^/o  of  it  having  been  bought 
at  $28  per  acre,  '26%  at  $35  per  acre,  19>%  at  $37  per  acre,  and  the 
remainder  at  $40  per  acre.     What  was  the  cost  of  the  farm  ? 

22.  In  a  certain  school  420  pxipils  are  enrolled,  45;:^  of  the  enroll- 
ment being  boys.     How  many  girls  are  enrolled  ? 

23.  A,  B,  and  C  are  partners,  A  having  invested  $5200,  B  25^ 
more  than  A,  and  C  15^  less  than  B.     What  is  the  capital  of  the  firm  ? 

24.  A  man  deposited  $18500  in  bank,  and  afterwards  withdrew  1% 
of  his  deposit  to  buy  a  watch.     What  was, the  cost  of  the  watch  ? 

25.  A  merchant  has  on  deposit  $18750,  25^  of  which  is  coin,  and 
the  remainder  in  bank  notes.     How  much  in  notes  has  he  on  deposit  ? 

26.  A  farmer  sold  530  bu.  wheat  at  $1.18  per  bushel,  and  20;^  more 
oats  than  wheat  at  70^"  per  bushel.      How  much  did  he  receive  for  both  ? 

27.  A  grocer  sells  28^  rhore  granulated  sugar  than  loaf  sugar.  If 
his  yearly  sales  of  loaf  sugar  amount  to  38275  pounds,  what  are  his 
monthly  sales  of  granulated  sugar  ? 

28.  A  merchant  bought  780  yards  of  goods,  sold  20;^  of  the  pur- 
chase at  one  sale,  and  25^  of  the  remainder  at  a  second  sale.  How 
many  yards  remained  unsold  ? 

29.  A  music  dealer  paid  $500  for  each  of  3  pianos,  sold  2  of  them 
at  a  profit  of  30^  and  40^^^  of  their  respective  cost,  and  the  third  at  a 
loss  of  25^  of  its  cost.     What  was  his  net  profit  upon  the  three  pianos  ? 

291.  The  base  and  percentage  being  given,  to  find  the  rate. 


/  lULUSTRATIVE       EXAMPLES. 

1.  What  per  cent,  of  $84  are  $12.00  ? 

Explanation. — Of  follows  the   phrase  per  Solution. 

<!ent.  Jind  precedes  $84.      Hence,  $84  is  the  base      1^2. G0^$84=. 15  =  15^ 
and  one  factor  of  the  percentage.     Since  $12.60 
is  not  the  base,  it  must  be  a  given  percentage  (Rem.  3,  287). 

E;nploying  288.  divide  the  given  percentage  ($12.60)  by  its  given  factor  (the 
base,  $84),  and  carry  the  quotient  to  hundredths,  obtaining  .15  or  15%  as  its  other 
factor,  or  the  required  rate  % . 

2.  A  man's  income  is  1875  per  annum  and  his  expenses  $1050. 
What  per  cent,  more  than  his  income  does  he  spend  ? 
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Explanation. — More    than    follows  the  Solution, 

phrase   per  cent,  and  precedes  the  base  (his     $1050     — $875  =  $175 
income).  Hence,  his  income,  $875,  is  the  base        jy^  00-=-    875=      20  =  209' 
and  one  factor  of  the  i>ercentage. 

Subtract  his  income  ($875)  from  his  expenses  ($1050)  to  find  how  much  more 
than  his  income  are  his  expenses,  obtaining  $175  Jis  the  percentage  of  which  it  is 
required  to  find  the  rate. 

Divide  the  percentage  ($175)  by  its  given  factor  (the  base,  $875),  obtaining 
20^  as  the  remaining  factor,  or  the  required  rate  %. 

Rule. — Divide  any  percentage  by  Us  base,  and  the  quotient 
carried  to  hundredths  will  be  the  rate  %  of  that  percentage. 

XoTE. — To  obtain  a  quotient  in  hundredths,  the  dividend  must  contain  exactly 
two  decimal  places  more  than  the  divisor. 


Examples     for     Practice. 

1.  What  %  of  $75  are  $25.25  ?  2.  Are  8455  of  6875  ?  3.  Of  2 
years  are  146  daj^s  ?  4.  Are  58  pounds  of  725  pounds  ?  5.  Are  8800 
of  8500  ? 

6.  What  '^c  more  than  8750  are  8800  ?  7.  Are  660  gallons  tlian  528 
gallons  ?  8.  Are  819.53  than  818.60  ?  9.  Are  2848  pounds  than  2136 
pounds  ? 

10.  What  </o  less  than  750  bushels  are  615  bushels?  11.  Are 
1227.70  than  8345?  12.  Are  00  cents  than  81.50?  13.  Are  690 
gallons  than  828  gallons  ? 

14.  A  collector  charged  825.92  for  collecting  a  bill  of  8324.     What 
per  cent,  of  the  sum  collected  did  he  charge  for  his  services  ? 
\)        15.  A  man's  income  is  8840  per  annum,  and  his  expenses  8560. 
What  per  cent,  of  his  income  does  he  save  ? 

16.   A  and  B  engage  in  partnership,  A  investing  85976  and  B 

86474.     What  %  of  the  capital  of  the  firm  did  each  invest  ? 

yj  17.  A  farm  contained  42  acres  in  wheat,  75  acres  in  corn,  58  acres 

in  oats,  65  acres  in  grass,  124  acres  in  woodland,  and  the  remaining 

11  acres  in  orchard.     What  <^c  of  the  farm  was  in  corn  ? 

%/  18,  A  grocer  sold  175  pounds  of  coffee  and  had  1075  pounds 

remaining.     What  per  cent,  of  his  stock  of  coffee  did  he  sell  ? 
J  19.   Last  year  a  grocer  sold  42580  pounds  of  sugar,  and  this  year 

68128  pounds.     What  %  more  did  he  sell  this  year  than  last  year  ? 
What  %  less  did  he  sell  last  year  than  this  year  ? 
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20.  If  7  gallons  of  water  are  added  to  1G8  gallons  of  alcohol,  what 
per  cent,  of  the  mixture  is  alcohol  ? 

21.  A  merchant  retired  from  business  witli  a  capital  of  $358535, 
invested  $12180.50,  of  it  in  real  estate  and  the  remainder  in  U.  S. 
bonds.     What  per  cent,  of  his  capital  was  invested  in  bonds  ? 

22.  A  merchant  commenced  business  with  a  capital  of  $8375, 
and  at  the  expiration  of  the  first  year  found  that  his  capital  was 
811725.     What  was  his  per  cent,  of  increase  ? 

In  problems  involving  increase  or  decrease,  the  quantity  increased  or  dimin- 
ished is  the  normal  base.  When  bases  are  thus  self-evident.  Rem.  2,  287,  does 
not  apply. 

23.  Immediately  before  a  battle,  the  garrison  of  a  fort  numbered 
775  men,  and  after  the  battle  713  men.     What  per  cent,  was  lost  ? 

24.  Since  1880,  a  town  has  increased  5850  in  population  and  now 
contains  38350  inhabitants.     What  is  the  %  of  increase  since  1880  ? 

25.  The  bread  made  from  720  pounds  of  flour  weighs  972  pounds. 
What  per  cent,  more  than  the  flour  does  the  bread  weigh  ? 

26.  A  tank  contains  175  gallons  of  water,  50  gallons  having  pre- 
viously leaked  out.  What  %  of  what  the  tank  originally  held  was 
lost  by  leakage  ? 

27.  A  man's  real  estate  is  worth  $7500  and  his  personal  property 
$8200.  If  the  former  increase  in  value  18;^  and  the  latter  5^,  what 
will  be  the  per  cent,  of  increase  in  the  value  of  both  ? 

28.  An  importer  paid  £343  15s.  for  an  invoice  of  goods,  and  £73 
2s.  6d.  for  freight,  custom-house  charges,  etc.  What  per  cent,  of  the 
invoice  price  were  the  charges  ? 

293.   The  percentage  and  rate  being  given,  to  find  the  base. 

Illustrative    Examples. 

1.  An  inventor  sold  35^  of  hi^  patent-right  for  $3065.30.  At  that 
rate,  what  was  the  estimated  value  of  his  whole  patent-right  ? 

Explanation. — Of  foUows  the  rate  per  cent.  Solution. 

and  precedes  the  base  (his  patent-right).    Hence,       $3065.30  ^  .  35  =  $8758 
as  $3065.30  is  the  value  of  only  a  .part  of  his 
patent-right,  it  is  not  the  base  and  must  be  a  percentage. 

Divide  the  given  percentage  ($3065.30,  the  value  of  the  part  sold)  by  its  given 
factor  (35%,  the  rate  of  the  part  sold),  obtaining  $8758  as  its  other  factor(the  base, 
or  value  of  the  whole  patent-right). 
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2.  A  is  worth  S13021  or  4.b%  more  than  B.    How  much  is  B  worth  ? 

More  than  follows  the  rate  and  precedes  Solution, 

the  base  (B's  worth).     Hence,  as  |13021  is       j^QOf^  +  45^  =  145^  =  1.45 
not  B's  worth,  it  must  be  a  percentage.  $13021.00  -^  1.45  =  $8980 

Since  $10021  is  45%  more  than  the  base 
(B's  worth),  the  rate  of  $13021  must  be  45%  more  than  the  rate  of  the  base,  or 
145%.     Hence,  divide  the  given   percentage  ($13021,  A's  worth)  by  one  of  its 
factors  (145%,  the  rate  of  A's  worth),  obtaining  $8980  as  its  other  factor  (the  base, 
or  B's  worth). 

"BivlQ.— Divide  any  perceatagc  hy  its  rate,  and  tha  quotient 
will  be  its  base. 

Note.— The  rate  %  of  any  percentage  is  as  much  greater  or  less  than  the  rate 
of  the  base  (100%),  as  such  percentage  is  greater  or  less  than  the  base. 


Examples    fob    Practice. 

1.  Of  what  quantity  are  3G0  lb.  45^^?  2.  Are  210  gal.  ^'d\%? 
3.  Are  250  mi.  20^  .^    4.  Are  3G5  T.  73p    5.  Are  $1314.10  34^? 

6.  What  quantity  increased  by  25^  of  itself  equals  $8915  ?  7.  In- 
creased by  31^  of  itself  equals  19.65  francs  ?  8.  Increased  by  ij'l%  of 
itself  equals  $1333.20? 

9.  What  quantity  diminished  by  25^  of  itself  equals  225  T.  ?  10. 
Diminished  by  40^^  of  itself  equals  $4800  ?  li.  Diminished  by  28^  of 
itself  equals  24GG  bu.  ? 

12.  A  merchant  sold  14;^  of  his  stock  of  prints.  How  many  yards 
of  prints  had  he  in  stock  if  the  quantity  sold  was  12G0  yards  ? 

13.  If  24;^  of  a  contract  can  be  executed  in  54  days,  in  what  time 
can  the  whole  contract  be  executed  ? 

14.  A  farmer  lost  12^  of  his  flock  of  sheep  and  had  2G4  remaining. 
How  many  sheep  did  he  lose  .'* 

15.  A  merchant  withdrew  $2058  from  bank,  which  was  28,^  of  his 
deposit.     How  much  had  he  remaining  in  bank  ? 

.   16.  A's  orchard  contains  910  fruit  trees,  which  is  V'o  more  than  the 
number  in  B's  orchard.     How  many  fruit  trees  in  B's  orchard  ? 

17.  A  owns  15^  of  a  ship  ;  B,  25;^  ;  C,  28;^  ;  and  D,  the  remainder. 
What  is  the  value  of  A's  share  of  the  ship  if  D's  is  worth  $17232  ? 

18.  A  farmer  bought  50  acres  of  land,  which  was  20^  of  what  he 
previously  owned.     How  many  acres  does  he  now  own  ? 
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19.  A  merchant  sold  ^b%  of  his  stock  and  liad  88027.50  worth  of 
goods  remaining.     What  was  the  value  of  the  goods  sold  ? 

20.  A  dealer  bought  325  bushels  of  corn  and  then  had  1^%  more 
than  before.     How  many  bushels  did  he  have  after  the  purchase  ? 

21.  A  man  paid  $25  for  a  suit  of  clothes,  $22  for  an  overcoat,  S7.GG 
for  books,  8120  for  a  watch,  and  had  18;^  of  his  money  remaining. 
How  much  money  had  he  remaining  ? 

22.  A  grocer  sold  20^  of  an  invoice  of  sugar  at  one  sale,  25;^  of 
the  invoice  at  a  second  sale,  (jO%  of  what  Avas  left  of  the  invoice  at  a 
third  sale,  and  then  had  473  pounds  remaining.  How  many  pounds 
did  the  invoice  contain  ? 

23.  A's  farm  contains  375  acres,  and  20c^  of  his  farm  equals  lh%  of 
B's.     How  many  acres  are  in  B's  farm  ? 

24.  A  and  B  unite  in  buying  a  house,  A  investing  829G4  or  38,^  of 
the  purchase  money.     How  much  did  B  invest  ? 

25.  A  debtor  paid  35;^  of  a  creditor's  claim,  and  still  owed  him 
$5538.     What  was  the  sum  paid  ? 

26.  I  sold  a  bill  of  merchandise,  received  8805  cash,  and  took  the 
buyer's  note  for  the  remainder,  which  was  VZ^%  of  the  bill.  What  was 
the  face  of  the  note  ? 

27.  A  owned  40^  of  a  mill  and  sold  25;^  of  his  share  for  83575.25. 
At  that  rate,  Avhat  was  the  value  of  B's  share,  who  owned  45;^'  of  the 
mill? 

28.  A  quantity  of  soap  lost  Q>%  of  its  weight  by  desiccation  and 
then  weighed  1739  pounds.     What  did  it  weigh  at  first  ? 


293.     REVIEW    OF    PERCENTAGE. 

Base 
Rate 


V  a;-e  the  two  factors  of  a  Percentage. 


Percentage  \  ^f  divert,  divide  it  hy  its  given  factm\ 

\  if  required,  multiply  its  two  given  factors. 

1.  The  assets  of  a  bank  are  8292312.50  and  its  liabilities  8389750. 
What  per  cent,  of  its  indebtedness  can  it  pay  ? 

2.  In  a  city  of  52340  inhabitants,  25^^  were  Germans,  30;,:  Irish, 
and  5^  French.     What  number  of  each  did  the  city  contain  ? 

3.  A,  B,  and  C  are  partners.  A's  investment  is  $19941,  or  15^ 
more  than  B's,  and  25^  less  than  C's.  What  is  the  capital  of  the  firm  ? 
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4.  A  has  $500,  and  18;;^  of  his  money  equals  5^  of  B's.  How  much 
more  money  has  B  than  A.  ? 

5.  A  quantity  of  guni)owder  is  compounded  of  G255  pounds  salt- 
petre, 834  pounds  sulphur,  and  1251  pounds  charcoal.  What  per  cent. 
of  each  does  the  gunpowder  contain  ? 

6.  A  man  paid  8375  for  a  pair  of  horses  and  18;:^  more  than  thiit 
sum  for  a  carriage.     What  was  the  total  cost  ? 

7.  A  farmer  harvested  375  bushels  of  wheat  from  a  field  containing 
25  acres.  If  the  wheat  had  been  sown  at  the  rate  of  1  bu.  3  pk.  per 
acre,  what  was  the  per  cent,  of  yield  ?    The  per  cent,  of  increase  ? 

8.  A  bankrupt  owed  $12840,  and  agreed  to  liquidate  the  debt  in 
equal  annual  installments  of  16|^.  How  much  did  he  owe  after  pay- 
ing the  fourth  installment  ? 

9.  A  invested  832500  in  business  and  at  the  end  of  the  first  year 
found  that  he  had  gained  §5200,  which  he  withdrew,  and  at  the  end 
of  the  second  year  that  he  had  lost  $2925  during  that  year.  What 
was  his  per  cent,  of  net  gain  for  the  two  years  ? 

10.  A's  taxes  for  1886  amounted  to  $386,  subject  to  a  discount  of 
5%  if  paid  before  Nov.  1st  of  that  year ;  to  a  discount  of  3%  if  paid 
between  'Nov.  1st  and  Dec.  1st ;  and  to  an  additional  charge  of  5^o  if 
paid  on  or  after  Jan.  1st,  1887.  What  was  the  net  amount  of  his 
taxes  if  paid  Oct.  30th,  1886  ?  If  paid  Nov.  18th,  1886  ?  If  paid 
Dec.  24th,  1886  ?     If  paid  Jan.  15th,  1887  ? 

11.  On  Dec.  18,  1885,  a  merchant  bought  a  bill  of  goods  amount- 
ing to  $736.80  on  4  months'  credit,  or  5^^'  off  if  paid  within  30  dajs  of 
date  of  sale.     What  sum  will  pay  the  bill  on  Jan.  7,  1886  ? 

12.  If  coffee  loses  S%  of  its  weight  in  roasting,  how  much  green 
coffee  will  be  required  to  produce  828  pounds  when  roasted  ? 

13.  A  merchant  lost  $5000  of  his  capital  and  had  $25000  remain- 
ing.    What  per  cent,  of  his  capital  did  he  lose  ? 

14.  By  purchasing  improved  machinery,  a  miller  increased  the 
capacity  of  his  mill  2o^,  or  340  barrels  of  flour  per  month.  What  is 
the  present  capacity  of  the  mill  ? 

15.  18;;;^'  of  a  dian's  wealth  is  in  real  estate,  24^^^  in  bank  stock,  2()% 
in  railroad  bonds,  and  the  remainder  in  money.  What  is  the  value  of 
his  bank  stock,  if  his  money  amounts  to  $10288  ? 

16.  A  gentleman  paid  §1701  in  settlement  of  an  account,  and 
afterwards  discovered  that  he  had  paid  26^^  more  than  the  correct 
sum.     What  was  the  amount  of  overcharge  ?  _^| , 
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17.  A  man  withdrew  30^  of  his  bank  deposit,  and  invested  12%  of 
what  he  withdrew  in  purchasing  an  organ  for  $180.  How  much  had 
he  remaining  in  bank  ? 

18.  A  bought  a  horse  and  buggy  for  $570,  paying  28^  more  for 
the  horse  than  for  the  buggy.     What  did  he  pay  for  each  ? 

The  cost  of  the  buggy  is  the  base  (Rem.  2,  287).  As  the  given  percentage 
(|570)  is  the  cost  of  the  buggy  plus  the  cost  of  the  horse,  its  rate  must  be  the  rate 
of  cost  of  the  buggy  (100  7o)  plus  the  rate  of  cost  of  the  horse  (128%),  or  228%. 

19.  A  lady  spent  $64.50  for  jewelry  and  dress  goods,  paying  lh% 
more  for  jewelry  than  for  dress  goods.  How  much  did  she  pay  for 
each  ? 

20.  In  the  manufacture  of  a  certain  quality  of  cloth,  1122  pounds 
of  cotton  and  wool  were  mixed,  tlie  weight  of  the  cotton  being  30j^  of 
the  weight  of  the  wool.     How  many  pounds  of  each  were  used  ? 

21.  A  and  B  together  have  11680,  and  A  has  25;^  less  money  than 
B.     How  much  money  has  A  ? 

22.  A  firm  exported  8494  barrels  of  flour  in  three  shipments. 
Their  second  shipment  was  25^  greater  than  their  first,  and  their 
third  32^^  less  than  their  second.  How  many  barrels  were  exported  in 
each  shipment  ? 

23.  A  dealer  purchased  a  quantity  of  oysters,  fish,  and  clams,  pay- 
ing $166.75  for  the  entire  quantity.  The  cost  of  the  fish  was  45^  of 
that  of  the  oysters,  and  the  cost  of  the  clams  25^  of  that  of  the  oys- 
ters and  fish  together.     What  did  he  pay  for  each  ? 

24.  The  sales  of  a  firm  were  increased  25^  during  the. second 
year,  20^  the  third  year,  and  16|;^  the  fourth  year.  What  was  the 
amount  of  sales  during  the  first  year,  if  the  fourth  year's  sales  were 
$60248  ? 

25.  The  charge  for  a  certain  class  of  "through  freight "  between 
two  cities,  400  miles  distant  from  each  other,  was  95  cents  per  100 
pounds,  and  the  quantity  transported  8600  pounds.  The  freight  was 
divided  j»;ro  rata  between  three  railroad  companies  whose  mileages 
were  respectively  120,  180,  and  100  miles.  What  per  cent,  of  the 
total  freight  should  each  company  have  received  ?     What  sum  ? 

26.  The  property  of  a  testator  was  divided  among  his  Avife,  son, 
and  daughter.  His  Avife  received  35^  of  the  property,  and  the  re- 
mainder, $16250,  was  divided  between  the  son  and  daughter,  the 
daughter  receiving  ^'d\%  less  than  the  son.  How  much  did  each  re- 
ceive ? 
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27.  The  salary  of  a  clerk  is  SoGO  per  annum,  of  which  he  pays  $192 
per  annum  for  board,  $85  for  clothes,  $59  for  incidentals,  and  the 
remainder  he  deposits  in  bank.  What  per  cent,  of  his  salary  does  he 
deposit  in  bank  ? 

28.  A  herder  has  charge  of  1140  sheep  and  goats,  the  number  of 
sheep  being  40^^  greater  than  the  number  of  goats.  How  many  sheep 
were  in  charge  of  the  herder  ? 

29.  The  sum  paid  for  two  farms  is  $9310.  If  80,^  of  the  sum  paid 
fur  one  farm  equals  120^^  of  the  sum  paid  for  the  other,  how  much 
was  paid  for  each  ? 

30.  The  population  of  a  certain  city  decreased  lO^ip  in  1883,  and 
8%  in  1883.  If  the  population  on  Jan.  1,  1884,  Avas  2G910,  what  wa.s 
the  population  on  Jan.  1,  1882  ? 

31.  In  manufacturing  a  certain  quality  of  blankets  2380  pounds  of 
cotton  and  wool  were  used,  the  quantity  of  wool  being  140^  greater 
than  that  of  the  cotton.     What  was  the  weight  of  the  wool  ? 

32.  The  foreign-born  inhabitants  of  a  certain  city  were  30^  of  the 
native-born.     What  per  cent,  of  the  total  population  was  each  ? 

33.  A  has  15^  less  money  than  B.  What  per  cent,  more  than  A's 
money  is  B's  ? 

34.  If  A  has  25^  more  money  than  B,  what  ^  of  A's  money 
is  B's  ? 

35.  I  sold  tea  and  sugar  at  a  total  gain  of  $7.54,  the  gain  on  sugar 
being  45^  of  the  gain  on  tea.     What  was  my 'gain  on  each  ? 

36.  A  bought  75  barrels  of  flour,  and  B  increased  his  stock  of  flour 
28^  by  buying  IG;^  less  than  A.  How  many  barrels  did  B  have  after 
his  purchase  ? 

37.  An  army  lost  4077  men  in  a  certain  battle,  and  after  the  battle 
numbered  41223  men.     W^hat  per  cent,  of  the  army  Avas  lost  ? 

38.  Two  railroads  Avhose  lengths  Avere  respectively  175  and  125 
miles  transported  7500  pounds  of  merchandise  at  the  through  rate  of 
45  cents  per  100  pounds.     What  sum  did  each  company  receive  ? 

39.  A  merchant  found  that  his  sales  in  1881  were  20^^  greater  than 
his  sales  in  1880  ;  in  1882,  30;^  greater  than  in  1881  ;  and  in  1883, 
25;^  greater  than  in  1882.  If  his  sales  in  1883  Avere  $3G00  greater 
than  his  sales  in  1881,  Avhat  were  his  sales  in  1882  ? 

40.  Taa'o  R.  R.  companies  transported  5318  lb.  freight  at  the 
through  rate  of  35^  per  cwt.  If  one  company  received  45^  of  the 
through  rate,  hoAV  much  should  the  other  receive  ? 
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41.  Considering  each  of  the  following  columns  as  a  separate  ques- 
tion, if  the  terms  marked  V  are  given,  how  may  the  term  marked  ? 
be  found  ;  and  why  ? 


Base 

Rate  of  percentage 
Percentage .... 

Amount 

Difference 


(6) 


(8) 


(11) 


(12) 


(18) 


PROFIT     AND     LOSS. 

294.  Profit  and  Loss  are  commercial  terms  which  denote  the  gain 
or  loss  in  business  transactions. 

Rem.  1. — The  gross  cost  of  merchandise  is  its  prime  cost  plus  all  expenses 
incidental  to  the  purchase,  such  as  freight,  commission,  transit  insurance,  dray- 
age,  etc. ;  and  its  net  selling  price  is  the  gross  selling  price  minus  all  discounts 
allowed. 

Rem.  2. — In  estimating  the  profit  or  loss  on  merchandise,  its  gross  cost  is  taken 
as  the  base  or  standard  of  comparison.  If  its  net  selling  price  is  greater  than  its 
gross  cost,  there  is  a  profit  ;  if  less,  a  loss  ;  and  the  amount  of  profit  or  loss  will 
depend  upon  the  difference  between  its  gross  cost  and  net  selling  price. 

395.  Computations  in  Profit  and  Loss  are  made  in  accordance 
with  the  principles  of  percentage,  the  cost  being  regarded  as  the  base  ; 
and  the  profit,  loss,  and  selling  price  as  percentages.  Hence,  388 
may  be  modified  into  the  following 


General  Direction:  //  a  jyrofit,  loss,  or  selling  price  is  re- 
quired, nmUiplij  its  tiuo  given  factors;  and  if  a  profit,  loss, 
vr  selling  price  is  given,  divide  it  by  its  given  factor  and  the 
quotient  will  be  its  remaining  factor. 

Rem.  1. — The  two  factors  of  a  given  or  required  profit,  are  the  cost  and  the 
rate  of  profit ;  of  a  given  or  required  loss  are  the  cost  and  the  rate  of  loss;  of  a 
given  or  required  selling  price  are  the  cost  and  the  rate  of  selling  price. 

Rem.  2. — As  the  selling  price  eqiials  the  cost  plus  the  profit  or  minus  the  loss, 
KO  the  rate  of  selling  price  must  equal  the  rate  of  cost  (100%)  plus  the  rate  %  of 
profit  or  minus  the  rate  fo  of  loss. 
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Examples     for     Practice. 

1,  What  is  the  gain  on  goods  which  cost  $5870.40  and  are  sold  at 
15%'  profit?  2.  Wliich  cost  8375.75  and  are  sold  at  ^%  profit? 
3.  Which  cost  8735  and  are  sold  at  20^  profit  ?  4.  AVhich  cost 
$17.25  and  are  sold  at  40^^  profit  ? 

Cost  X  rate  of  profit  =  profit. 

5.  What  is  the  loss  on  goods  which  cost  6150  and  are  sold  at  25^ 
loss  ?  6.  Which  cost  8589G.26  and  sold  at  33^-^  loss  ?  7.  Which 
cost  8175  and  are  sold  at  20^^  loss  ?  8.  Which  cost  8715.32  and  are 
sold  at  121;^  loss  ? 

Cost  X  rate  of  loss  =  loss. 

9.  At  what  price  must  goods  be  sold  to  gain  15^,  if  they  cost 
83175.34  ?  10..  To  gain  25%',  if  they  cost  8153.84  ?  ii.  To  gain  10^, 
if  they  cost  8918.10  ?     12.  To  gain  12^,%,  if  they  cost  81483.20  ? 

Cost  +  (cost  X  rate  of  gain)  =  selling  price. 

Cost  X  (100%  +  rate  %  of  gain)  =  selling  price. 

13.  At  what  price  must  goods  be  sold  to  lose  12%^,  if  they  cost 
843.50  ?  14.  To  lose  20;^,  if  they  cost  8315  ?  15.  To  lose  Q{%,  if 
they  cost  81204.80  ? 

Cost  —  (cost  X  rate  of  loss)  =  selling  price. 

Cost  X  (100  5^  —  rate  %  of  loss)  =  selling  price. 

16.  What  is  the  %  of  gain  on  goods  which  cost  83745  and  are  sold 
at  a  profit  of  8749  ?  17.  Which  cost  85136  and  are  sold  at  a  profit  of 
81712  ?     18.  Which  cost  88934  and  are  sold  at  a  profit  of  82233.50  ? 

Gain  -r-  cost  =  rate  of  gain. 

19.  What  is  the  %  of  loss  on  goods  which  cost  87134  and  are  sold 
at  a  loss  of  81189?  20.  Which  cost  85824  and  are  sold  at  a  loss  of 
81.82  ?     21.  Which  cost  87832  and  are  sold  at  a  loss  of  848.95  ? 

Loss  H-  cost  =  rate  of.  loss. 

22.  What  is  the  %  of  gain  or  loss  on  goods  which  cost  85172  and 
are  sold  for  85301.30  ?  23.  Which  cost  83072  and  are  sold  for  82560  ? 
24.  Which  cost  8850  and  are  sold  for  8765  ?  25.  Which  cost  88292 
and  are  sold  for  811056  ?    26.  Which  cost  824  and  are  sold  for  823. 97  ? 

(Selling  price  —  cost)  -4-  cost  =  rate  of  gain. 

(Cost  —  selling  price)  -f-  cost  =  rate  of  loss. 

27.  What  is  the  cost  of  goods  which  are  sold  at  81346.40  profit,  if 
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the  rate  of  gain  is  15^  ?  28.  Which  are  sold  at  $75  profit,  if  the  rate 
of  gain  is  20^  ?  29.  Which  are  sold  at  $33  profit,  if  the  rate  of  gain 
is  4.%  ? 

Gain  -r-  rate  of  gain  =  cost. 

30.  What  is  the  cost  of  goods  which  are  sold  at  a  loss  of  $129,  if 
the  rate  of  loss  is  33|-^  ?  31.  Which  are  sold  at  a  loss  of  151.75,  if 
the  rate  of  loss  is  1%  ?  32.  Which  are  sold  at  a  loss  of  $885,  if  the 
rate  of  loss  is  15^  ? 

Loss  -i-  rate  of  loss  =  cost. 

33.  W^liat  is  the  cost,  if  goods  are  sold  for  $406.25,  or  at  a  gain 
of  25^?  34.  If  sold  for  $73.85,  or  at  a  gain  of  IGf^  ?  35.  K  sold 
for  $81.42,  or  at  a  loss  of  40^  ?  36.  If  sold  for  $7583.40,  or  at  a  gain 
of  105^  ?     37.  If  sold  for  $38.24,  or  at  a  loss  of  20;^  ? 

Selling  price  -=-100%  +  rate  of  gain  =  cost. 

Selling  price  -4- 100%  —  rate  of  loss  =  cost. 

38.  A  farmer  bought  35  acres  of  land  for  $1750  and  sold  it  at 
20^  profit.     What  was  his  gain  per  acre  ? 

39.  I  bought  a  house  for  $5600,  jaaid  $400  additional  for  repairs, 
and  then  sold  it  at  12;^  profit.     What  was  my  gain  ? 

40.  What  is  the  per  cent,  of  profit  on  a  jDiano  which  cost  $350  and 
is  sold  for  $420  ? 

41.  A  bill  of  goods  was  sold  for  $13  less  than  cost,  by  which  a  loss 
of  6%  w^as  sustained.     What  was  the  cost  of  the  goods  ? 

42.  What  is  the  loss  on  153  tons  of  iron  bought  at  $45  per  ton  and 
sold  at  20;;^  below  cost  ? 

43.  What  is  the  rate  per  cent,  of  profit  on  merchandise  which  cost 
$573  and  is  sold  for  $647.49  ? 

44.  A  dealer  sold  a  quantity  of  lumber  for  $3172.50  and  lost  37-|;^. 
What  did  he  pay  for  the  lumber  ? 

45.  A  merchant  "bought  80  bushels  of  oats  at  56  cents  jDer  bushel, 
paid  $1.40  for  sundry  expenses,  and  sold  out  at  15^  profit.  How  much 
did  he  receive  for  the  oats  ? 

46.  A  stationer  bought  9  reams  of  paper  at  $2.40  per  ream,  and 
retailed  it  at  1  cent  per  sheet.     What  was  his  per  cent,  of  gain  ? 

47.  A  quantity  of  wheat  which  cost  $1.14  per  bushel  was  sold  at  a 
loss  of  20^.     How  many  bushels  were  sold  if  the  total  loss  was  $30.78  ? 

48.  A  set  of  jewelry  was  sold  for  $126.30.  What  was  the  cost  if 
the  seller  gained  25^  ? 
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49.  A  speculator  bought  three  houses  at  $1800  each,  and  sold  them  ^. 
at  a  profit  respectively  of  8%,  12%,  and  15%.  What  did  he  receive  for  * 
the  three  houses  ? 

50.  A  grain  dealer  bought  7:35  bu.  of  wheat  at  $1.14  per  bushel, 
and  sold  the  entire  quantity  for  $977.55.  What  was  his  per  cent,  of 
gain  ? 

51.  A  grocer  bought  174  gallons  of  molasses  at  55  cents  per  gallon, 
paid  87  cents  drayage  to  get  it  to  his  store,  and  retailed  it  at  a  profit  of 
'33^%.     What  was  his  selling  price  per  gallon  ? 

52.  A  drover  bought  15  horses  at  $125  per  head,  sold  2  of  them  at 
1127.75  per  head,  8  at  $140  per  head,  and  the  remainder  at  $150  per 
head.  If  his  expenses  in  taking  them  to  market  amounted  to  $5  per 
head,  what  was  his  per  cent,  of  gain  ? 

53.  A  man  sold  a  house  for  $9775  and  gained  $1275.  What  was 
his  rate  per  cent,  of  profit  ? 

54.  A  merchant  lost  $9.96  by  selling  an  article  for  $73.04.  What 
was  his  rate  per  cent,  of  loss  ? 

55.  A  music  dealer  sold  a  piano  for  $413  and  gained  18;:^.  What 
was  his  profit  ? 

56.  A  merchant  sold  a  quantity  of  rye  at  15^  profit  and  gained 
$26.70.     What  did  he  receive  for  the  rye  ? 

57.  I  bought  two  houses  for  $11700,  paying  25^^  more  for  one  than   . 
for  the  other.     I  sold  the  cheaper  house  at  20%  profit  and  the  higher 
priced  at  IGf^  profit.     What  was  my  total  gain  ? 

58.  Oats  purchased  at  45|  cents  per  bushel  were  sold  for  54f  cents 
per  bushel.     What  was  the  rate  per  cent,  of  gain  ? 

59.  A  grocer  sold  a  quantity  of  sugar  for  $330  and  thereby  lost  12;^. 
How  much  did  he  lose  ? 

60.  A  gentleman  gained  24;;^  by  selling  land  for  $195.  GO  more  than 
he  paid  for  it.     What  did  he  obtain  for  the  land  ? 

61.  A  Jeweler  purchased  a  pound  of  gold  at  $16.58^  per  ounce, 
added  2  ounces,  Troy,  of  alloy  at  50  cents  per  ounce,  and  converted 
the  v,-hole  into  rings  which  he  sold  at  $1  per  pennyweight.  What  was 
his  per  cent,  of  gain  ? 

62.  What  did  I  receive  for  3872  pounds  of  s.ugar  bought  at  5^  cents 
per  pound,  and  sold  at  IGf  ^  profit  ? 

63.  A  grocer  bought  536  gallons  of  vinegar  for  $150.08,  sold  175 
gallons  at  30  cents  per  gallon,  124  gallons  at  35  cents  per  gallon,  and 
the  remainder  for  $91.70.     What  was  his  rate  per  cent,  of  gain  ? 
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64.  A  farmer  bought  two  horses  at  $175  each,  sold  one  at  a  profit 
of  20%,  and  the  other  at  a  loss  of  b%.     What  was  his  net  gain  ? 

65.  A  music  dealer  sold  a  violin  for  $35.70,  and  lost  S15.30.  What 
was  his  rate  per  cent,  of  loss  ? 

66.  A  bought  a  farm  from  B  for  84550,  which  was  30%  less  thftn 
B  2:»aid  for  it,  and  sold  it  for  10%  more  than  B  paid  for  it.  What  were 
A's  gain  and  B's  loss  ? 

67.  A  man  sold  two  lots  for  $1800  each,  gaining  25%  on  one  lot  and 
losing  25%  on  the  other.     Did  he  gain  or  lose,  and  how  much  ? 

68.  A  grocer  sold  a  quantity  of  butter  for  822.85,  and  gained  84.57. 
What  was  his  rate  per  cent,  of  gain  ? 

69.  A  manufacturer  gained  35%  on  one  kind  of  wares  and  44%  on 
another.  If  the  cost  of  manufacturing  each  kind  was  the  same,  and 
the  gain  was  8360  more  on  the  higher-priced  wares,  what  were  the 
total  sales  ? 

70.  A  merchant  sold  a  bill  of  goods  for  889.30  and  thereby  lost  6%. 
How  much  did  he  lose  ? 

71.  A  sold  a  carriage  to  B  and  lost  20%;  B  sold  it  to  C  at  a  loss  of 
5%;  G  expended  850  in  repairs  and  sold  it  for  8442.40,  gaining  40%. 
How  much  more  did  C  obtain  for  the  carriage  than  A  ? 

72.  A  house  was  sold  for  85616  at  a  gain  of  8%.  What  was  the 
gain  ? 

73.  If  a  house  increase  in  value  20%  per  annum  for  three  successive 
years  and  is  then  worth  $6912,  what  was  its  value  at  the  beginning  of 
the  first  year  ? 

74.  A  dealer  sells  goods,  wholesale,  at  10%  profit ;  and,  retail,  at 
20%  advance  on  wholesale  rates.  How  much  greater  is  his  profit  on 
goods  sold  at  81.98  retail  than  if  sold  at  wholesale  rates  ? 

75.  What  is  the  per  cent,  of  loss  on  goods  sold  at  |  of  their  cost  ? 

76.  What  is  the  per  cent,  of  gain  if  i  of  a  barrel  of  sugar  be  sold 
at  I  of  the  cost  of  a  whole  barrel  ? 

77.  If  a  manufacturer  sells  f  of  an  invoice  of  hardware  at  |  of  the 
cost  of  the  entire  invoice,  what  is  his  loss  per  cent.  ? 

78.  A  grocer  sold  50%  of  an  invoice  of  coffee  at  40%  gain,  and 
the  remainder  at  20%  gain.  What  was  his  per  cent,  of  gain  on  the 
whole  ? 

79.  A  merchant  sold  40%  of  a  barrel  of  molasses  at  10%  gain,  and 
the  remainder  at  cost.     What  was  his  gain  per  cent,  on  the  whole  ? 

80.  An  importer  invested  an  equal  sum  in  Oolong  and  Gunpowder 
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teas,  gaining  20;:^  on  one  kind  and  losing  5%'  on  the  otlier.     What  was 
his  per  cent,  of  gain  on  the  total  investment  ? 

81.  A  merchant  sold  30%  of  an  invoice  of  grain  at  20;^  profit,  and 
the  remainder  p,t  lOc^  loss.  If  his  net  loss  was  $3.15,  what  was  the 
total  amount  of  sales  ? 

82.  A  dealer  sold  20;^'  of  an  invoice  of  tea  at  a  loss  of  25;^,  and  the 
remainder  at  a  gain  of  12iff.  What  was  the  cost  of  the  tea  if  the 
total  sales  amounted  to  $840  ? 

83.  I  hought  a  row  of  six  houses  and  afterwards  sold  five  of  tliem 
for  what  I  paid  for  the  six.     Wliat  was  my  per  cent,  of  gain  ? 

84.  A  hill  of  goods  cost  $520,  and  freight  5%  additional.  If  15;^ 
of  the  goods  were  sold  at  20;;^  profit,  G0%  of  the  remainder  at  331^ 
profit,  and  what  Avas  left  of  the  two  preceding  sales  at  25;;,  profit,  what 
was  the  total  gain  ? 

85.  A  lost  40%  of  an  invoice  of  oysters,  and  sold  the  remainder  at 
a  profit  of  7o%.     What  per  cent,  of  the  total  cost  did  he  gain  or  lose  ? 

86.  If  a  man  lose  25^  of  a  lot  of  apples,  what  must  be  his  %  of 
gain  on  the  remainder  to  net  a  gain  of  25%'  on  the  cost  of  the  whole  ? 

87.  A  fruit  dealer  bought  530  crates  of  peaches  at  95  cents  per  crate, 
sold  150  crates  at  a  gain  of  20;^,  75  crates  at  a  gain  of  12;:^,  50  crates  at 
cost,  200  crates  at  a  loss  of  b%,  25  crates  at  a  loss  of  50;^;,  and  threw 
away  the  remainder  as  worthless.     What  was  his  net  gain  or  loss  ? 

88.  I  bought  a  quantity  of  cloth  at  $2  per  yard.  Allowing  o%  for 
bad  debts,  what  must  I  ask  per  yard  to  net  a  profit  of  20^. 

89.  A  cabinet-maker  sold  a  set  of  furniture  for  $18.75  more  than 
cost,  and  gained  30;^.  What  would  have  been  his  rate  per  cent,  of 
gain  or  loss  if  he  had  sold  the  furniture  for  $87.50  ? 

90.  A  merchant  sold^20'::o  of  an  invoice  at  25;^  profit.  iVt  what 
per  cent,  loss  must  he  sell  the  remainder  to  net  cost  on  the  whole  ? 

91.  A  merchant  sold  40^  of  his  stock  of  goods  at  25^1^  gain,  and 
50^  of  the  remainder  at  10;:^  gain.  What  was  his  total  gain,  if  the 
cost  of  the  goods  remaining  unsold  Avas  63150  ? 

92.  An  importer  bought  240  yards  of  English  broadcloth  at  12s. 
6d.  per  yard,  paid  40,^^  additional  for  freight,  customs  dues,  etc.,  sold 
30^  of  the  importation  at  25,^  profit,  and  the  remainder  at  20^  profit. 
What  were  the  total  sales  in  U.  S.  money,  estimating  $4.85  to  the  £  ? 

93.'  A  man  sold  a  house  at  20^  profit,  and  with  the  proceeds  pur- 
chased another  which  he  sold  at  30;?^'  profit,  realizing  a  total  gain  of 
$3136  on  both.     What  did  he  pay  for  each  ? 
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94.  A  clothier  bought  50  yards  of  broadcloth  at  $3.60  per  yard  and 
76  yards  of  cassimere  at  12,50  per  yard.  He  sold  the  cassimere  at  a 
loss  of  10-7^.  What  should  he  ask  per  yard  for  the  broadcloth  to  net  a 
profit  of  20^  on  the  cost  of  both  ? 

95.  A  grain  dealer  bought  3500  bushels  of  wheat  at  11.30  per 
bushel,  25^  more  oats  than  Avheat  at  53  cents  per  bushel,  and  40^ 
less  rye  than  oats  at  95  cents  per  bushel.  He  sold  the  wheat  at  10% 
j)rofit,  the  oats  at  12^^^,  and  the  rye  at  lo%.    What  was  the  tr-tal  gain  ? 

96.  The  profits  of  a  wholesale  house  in  1880  were  20^  of  its  capital ; 
in  1881,  25^ ;  in  1882,  16f  %,  and  in  1883  it  suffered  a  loss  of  4^.  At 
the  close  of  each  year  the  firm  reinvested  the  entire  capital  and  gain 
in  the  business,  and  on  Jan  1, 1884,  the  capital  of  the  firm  was  $75264. 
What  was  the  capital  of  the  firm  on  Jan.  1,  1881  ?  ^ 

97.  A  grain  dealer  sold  a  quantity  of  rye  and  wheat  for  11320, 
gaining  d3\%  on  the  rye  and  Vi\%  on  the  wheat.  He  received  20^^^ 
more  for  the  wheat  than  for  the  rye.     What  was  his  total  gain  ? 

98.  A  grocer  purchased  a  quantity  of  vinegar  of  which  20^  was 
lost  by  leakage.  Expecting  to  obtain  cost  for  the  entire  quantity,  he 
sold  the  remainder  at  20^^.  advance  on.  its  cost.  What  was  his  per 
cent,  of  gain  or  loss,  if  any  ? 

99.  A  bookseller  bought  a  number  of  "  Orton  and  Sadler's  Light- 
ning Calculators."  Being  damaged  by  transportation,  he  sold  them 
for  $72,  thereby  losing  25;:^  of  the  selling  j)rice.  What  was  his  per 
cent,  of  loss  ? 

100.  A  grocer  invested  equal  sums  in  Rio  and  Java  coffee,  and 
gained  $5.70  more  on  one  kind  than  on  the  other.  His  gain  on  Java 
coffee  was  40^  and  on  Rio  25C^^  How  many  pounds  of  each  did  he 
buy,  if  the  cost  of  the  Rio  coffee  was  12 1-  cents  per  pound,  and  of  the 
Java  20  cents  per  pound  ? 

101.  The  retail  price  of  a  set  of  furniture  was  §131.25  or  25^  in 
advance  of  retailer's  cost.  By  selling  to  the  retailer  the  Jobber  realized 
a  gain  of  20%,  and  by  selling  to  the  jobber  the  manufacturer  made  a 
profit  of  16|^.     What  did  the  furniture  cost  the  manufacturer  ? 

102.  A  merchant  bought  a  lot  of  notions,  25^^  of  the  cost  of  which 
he  paid  in  cash,  and  on  the  balance  due,  amounting  to  $741,  he  was 
allowed  a  credit  of  60  days.  If  he  sold  the  notions  at  a  uniform  profit 
of  12\%,  what  did  he  receive  for  them  ? 

103.  A  man  bought  a  house  for  $5600,  paid  $900  for  improvements, 
and  then  sold  it  at  a  profit  of  12^,  receiving  30^  of  the  selling  price  in 
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cash,  and  accepting  a  note  secured  by  mortgage  for  the  balance.    What 
was  the  face  of  the  note  ? 

104.  A  dealer  sold  a  quantity  of  wheat  at  20%  gain,  and  with  the 
proceeds  of  the  sale  purchased  corn  which  he  sold  at  a  loss  of  10%, 
receiving  8720  for  the  corn.     How  much  did  he  pay  for  the  wheat  ? 

105.  How  much  should  be  asked  for  coffee  which  costs  18  cents 
per  pound  that  a  gain  of  h%o  may  be  realized,  allowing  for  a  loss  of 
10^  in  roasting  ? 

106.  A  stationer  sold  an  invoice  of  books  at  25^  profit ;  and  with 
the  sum  received  therefor,  he  purchased  ink  which  he  sold  at  20^ 

His  gain  on  both  was  875.     What  did  he  receive  for  the  ink  ? 

107.  By  selling  a  lot  for  889.75  above  cost,  I  realized  a  profit  of 
b%.  I  sold  another  lot  which  cost  the  same  for  81848.85.  What 
was  my  gain  per  cent,  on  the  second  sale  ? 

108.  A  fruit  dealer  bought  an  invoice  of  oranges  for  8735,  sold  ^Q% 
of  the  invoice  at  75^  of  the  entire  cost,  and  the  remainder  at  20^ 
profit.     What  was  his  net  loss  ? 

109.  The  profit  on  a  sale  of  butter  was  20^,  and  the  sum  received 
for  the  butter  was  invested  in  eggs  which  were  sold  at  33  J  ^^  profit. 
What  was  the  gain  on  the  butter  if  the  gain  on  the  eggs  was  848  ? 

110.  A  dairyman  sold  a  quantity  of  milk,  butter,  and  cheese,  re- 
ceiving 831.14  for  all.  He  gained  20,^  on  the  milk,  15^  on  the 
butter,  and  25^  on  the  cheese.  If  an  equal  sum  was  paid  for  each, 
how  much  did  the  dairyman  receive  for  the  butter  ? 

111.  Considering  each  of  the  following  columns  as  a  separate  ques- 
tion, if  the  terms  marked  V  are  given,  how  may  the  term  marked  ?  be 
found  ;  and  why  ? 


Cost                     

(1) 
V 
V 

(2) 
V 
V 

(3) 

V 

(4) 

? 

(5) 

9 

(6) 
V 

V 

(7) 
V 

"v 
? 

(8) 
V 

? 

(9) 

V 

? 

V 

(10) 

V 

(11) 

Rate  of  Profit 

Profit    

V  1    V 

■> 

V 

Selling  Price  at  a  Profit 

Cost       

(12) 
■? 

(13) 

V 
V 

V 

(14) 
? 
V 
1/ 

(15) 
? 

(16) 

? 

V 
V 

(17) 

V 

? 

(18) 

V 
V 

? 

(19) 

V 

? 

(20) 

V 

V 

V 

(31) 

? 
V 
V 

(22) 

Rate  of  Loss . .   

Loss 

? 

Selling  Price  at  a  Tioss 

V 

395 


176  TRADE      DISCOUNTS. 
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296.  Trade  Discounts  are  allowances  or  abatements  made  by 
manufacturers  and  dealers  upon  their  catalogue  or  list  prices. 

Rem.  1. — It  is  customary  in  some  branches  of  business  for  manufacturers  or 
dealers  to  list  or  catalogue  their  goods  or  wares  at  a  fixed  price  for  each  article, 
and  allow  an  abatement  or  discount  on  all  orders  of  a  certain  amount,  a  second 
discount  on  larger  orders,  a  third  discount  on  still  larger  orders,  etc.  In  some 
cases,  trade  discounts  are  designed  as  a  fee  or  compensation  to  agents  or  other 
middlemen  for  handling  a  line  of  goods,  without  regard  to  the  quantities  in- 
volved. 

Reji.  2. — Since  the  price  of  an  article  will  vary  with  the  supply  and  demand, 
instead  of  publishing  a  new  catalogue  or  list  price  with  each  fluctuation,  manu- 
facturers or  jobbers  simply  change  the  rate  of  discount  with  each  variation  of  price. 

Rem.  3. — Merchandise  is  frequently  sold  at  "time  prices,"  upon  which  certain 
rates  of  discount  are  allowed  if  paid  at  an  earlier  date.  Thus,  an  invoice  of  goods 
may  be  sold  for  $325,  payable  in  60  days,  and  subject  to  a  discount  of  1  %  if  paid 
in  30  days,  or  2%  if  paid  in  cash  or  within  10  days.  Even  when  no  discount  is 
offend  upon  credit  sales,  sellers  are  generally  willing  to  deduct  the  legal  interest 
for  the  remainder  of  the  time,  if  "time  payments"  are  made  before  maturity. 

397.  Computations  in  Trade  Discount  are  made  in  accordance 
with  the  principles  of  percentage,  the  gross  selling  price  (that  is,  the 
list  or  marked  price)  is  the  base  ;  and  the  discount  and  net  selling" 
price  are  percentages.     Hence, 

General  Direction:  //  a  discount  or  net  selling  price  is  re- 
quired, multiply  its  two  given  factors ;  and  if  a  discount  or  net 
selling  price  is  given,  divide  it  by  its  given  factor  and  the  quo- 
tient ivill  be  its  remaining  factor. 

Rem.  1. — The  two  factors  of  a  given  or  required  discount  are  the  gross  selling 
price  and  the  rate  of  discount  ;  of  a  given  or  required  net  selling  price  are  the 
gross  selling  price  and  the  rate  of  net  selling  price. 

Rem.  2. — If  there  is  more  than  one  discount,  the  factors  of  the  second  discount 
are  the  proceeds  of  the  first  discount  x  rate  of  second  discount  ;  the  factors  of  any 
subsequent  discount  are  the  proceeds  of  the  preceding  discount  x  rate  of  that  sub- 
sequent discount. 

Rem.  3.— As  the  net  selling  price  is  the  gross  selling  price  minus  the  discount, 
so  the  rate  of  net  selling  price  must  be  the  rate  of  gross  selling  price  (100%)  minus 
the  rate  fo  of  discount. 

298.    To  find  the  net  selling  price. 
296—298 
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Illustrative     Example. 
What  is  the  net  price  of  hardware;  invoiced  at  84G0,  and  subject 


Explanation.— Find  the  first  dis- 
count (i  of  $460),  and  subtract  it  {|92) 
from  the  gross  price  ($4G0),  obtaining  $368 
as  the  proceeds  of  the  first  discount. 

Next  find  the  second  discount  (^  of 


$4G0, 
92, 


Solution, 
gross  selling  jsrice. 
20%  or  \  ofE. 
proceeds  of  1st  disct. 


8368 

3G.80,  10^  or  J^  off, 


$368)  and  subtract  it  ($36.80)  from  the 
base  of  the  second  discount  ($368),  ob- 
taining $331.20  as  the  proceeds  of  the 
second  discount. 

Next  find  the  third  discount  (J^  of 
$331.20)  and  subtract  it  ($16.56)  from  the 

base  of  the  third  discount  ($331.20),  obtaining  $314.64  as  the  proceeds  of  the  thu-d 
discount,  or  the  required  net  price. 


$331.20,  proceeds  of  2d  disct. 

16.56,  b%  or  ^V  o^- 
$314.64,  net  selling  price. 


Examples     for     Practice. 


Find  the  net  selling  price. 

Invoice  price.  Discount  off. 

1.  $375       .     .     20^,  10%,  lO;;, 

2.  8537.50.     .     10^,  10^,    b%. 


3.  8825.30. 


2^    1 


Invoice  price.  Discount  off. 

4.  13145.75  .  20^,  10^,    2%. 

5.  81873.25  .  20^,  10^,    h%, 
1%.         6.  8535.15  .  30^,  20^,  10^. 

7.  What  is  the  net  cost  to  the  purchaser  of  hardware  invoiced  at  \/ 
$815,  and  subject  to  a  discount  of  20^,  10^,  and  5%  ?  /  n 

8.  The  gross  amount  of  a  bill  of  goods  is  8750.35,  and  the  rates  of 
discount  are  10^^,  10;^,  and  5%'.  What  is  the  net  cost  to  the  pur- 
chaser ? 

9.  An  invoice  of  crockery  amounting  to  81575.50  was  sold.Jaru  1>8». 
1883,  payable  in  90  days,  and  subject  to  a  discount  of  20^  and  10^ 
with  an  additional  discount  of  l;^  if  paid  in  60  days,  2%  if  paid  in  30 
days,  or  3%  if  paid  within  10  days  of  date  of  purchase.  How  much 
will  pay  the  bill  on  Feb.  20,  1883  ? 

10.  A  and  B  offer  the  same  quality  of  hats  at  the  same  list  price, 
but  A  offers  a  discount  of  10^  and  5%,  and  B  a  single  discount  of  15^^. 
Of  whom  will  it  be  more  advantageous  to  buy,  and  how  much  will"  be 
saved  in  an  order  the  gross  amount  of  which  is  8185.50  ? 

11.  A's  list  price  of  a  certain  quality  of  pocket-knives  is  89  per 
dozen,  20^  and  6%  off  ;  and  B's  list  price  of  the  same  qualitv'  of  knives 
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is  $9.50  per  dozen,  %b%  and  10^  off.     How  much  will  be  saved  by 
ordering  15  dozen  knives  from  B  ? 

12.  The  gross  amount  of  a  bill  of  tinware  is  1275.30,  of  which  $75 
is  sold  at  a  discount  of  25^  and  10%  ;  $150  at  20%  and  h%  ;  and  the 
remainder  at  10%  and  5%.     What  is  the  net  amount  of  the  bill  ? 

399.   To  reduce  a  discount  series  to  a  single  discount. 


:  gross  price, 
:1st  disct. 


Illustrative     Example. 

What  single  discount  on  the  gross  price  is  equivalent  to  a  discount 
thereon  of  25%,  20%,  and  10%  ? 

Explanation.— Since  the  gross  price  is 
the  biise,  its  rate  is  100  % . 

Deduct  the  rate  of  first  discount  (25%) 
from  the  rate  of  the  gross  price  (100%),  ob- 
taining 75%  as  the  rate  of  1st  proceeds. 

Then  reduce  the  rate  of  second  discount 
(20%)  which  is  expressed  on  the  1st  proceeds 
(Rem.  2,  1297)  to  an  equivalent  rate  ex- 
pressed on  the  gross  price  (20%  of  75%  of  the 
gross  price  =  15%  of  the  gross  price)  and  sub- 
tract, obtaining  60%  as  the  rate  of  2d  pro- 


Solution. 

100%: 

25%= 

75%= 1st  proceeds. 
[|of  75]  15%= 2d  disct. 

60%  =  2d 
[yV  of  60]  6%= 3d  disct. 


100%- 


54%: 
•54%: 


final  proceeds. 
46^,  A71S. 


Continuing,  it  is  found  that  54%  of  the  gross  price  is  the  rate  of  final  proceeds. 
Hence,  100%  of  the  gross  price  minus  54%  of  the  gross  price,  or  46%  of  the  gross 
price  equals  the  required  rate  of  single  discount. 

Note.— The  net  result  of  a  series  of  discounts  is  the  same  regardless  of  the 
order  of  their  arrangement.  Thus,  25%,  20%,  and  10%  oflf  an  invoice  is  the  same 
as  30%,  25%,  and  10%  ; or  10%,  20%.  and  25%  off  the  same  invoice;  but  the  net 
result  will  be  different  even  if  the  sum  of  each  discount  series  is  the  same,  if  the 
rates  themselves  differ.  Thus,  20%  and  10%  off  an  invoice  will  not  produce  the 
result  as  25  %  and  5  %  off. 

Beduce  the  following  discount  series  to  equivalent  single  discounts : 


30%,  10%,  and  5% 
20%,  10%,  ''  5%, 
10%. 


5%,   "     3%, 


1.  10%  and  5%.  4. 

2.  20%  "  10%.  5. 
,3.   15%  "  10%.  6. 

What  isthe  difference  between  a  discount  series 

•7.   Of  10%,  5%,  and  2%,  and  a  direct  discount  of  17%  ? 

8.  Of  30%, and  10%,  and  a  single  discount  of  40%  ? 

9.  Of  ZB%,  10%,  and  b%,  and  a  single  discount  of  55%  ? 
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300.  ADDITIONAL  PROBLEMS  IN  TRADE  DISCOUNT. 

1.  What  must  be  asked  for  goods  that  a  discount  of  20^  and  10^ 
may  be  allowed,  and  net  $2.88  to  the  seller  ? 

Net  price  ($3.8»)  -;-  rate  of  net  price  (72^)  =  gross  price  ($4). 
At  what  price  must  goods  be  marked 

2.  To  net  S2. 72,  after  allowing  a  discount  of  lb%  ? 

3.  To  net  612,  after  allowing  a  discount  of  10%  and  10%  ? 

^  4,  To  net  $3.00,  after  allowing  a  discount  of  25^^,  20^,  and  \0%  ? 

5.  To  net  $30,  after  allowing  a  discount  of  10%.,  10^,  and  10^  ? 

6.  To  net  SU.58,  after  allowing  a  discount  of  ^0%,,  I0%c,  and  10^? 

7.  At  what  price  must  goods  be  marked  to  net  10^  profit  after 
allowing  a  discount  of  10;^  and  b%c,  if  they  cost  $4.75  ? 

Cost  ($4.75)  +  profit  ($.475)'=  net  selling  price  (3u5.225). 

Net  price  ($5,225)  -=-  rate  of  net  price  (85^%)  =  marked  price  ($6.11  +). 

At  what  price  must  goods  be  marked  to  net 

8.  2b%  profit  after  allowing  2b%,  20%o,  and  \0%  off  ;  cost  S216  ? 

9.  20^  profit  after  allowing  I0%c,  o%,,  and  3^  off,  if  they  cost  $96  ? 

10.  \^%  profit  after  allowing  20;:;,  10^,  and  %%  off ;  cost  $171.20  ? 

11.  10^  loss  after  allowing  10;^  and  b%o  off,  if  they  cost  $15.30  ? 

12.  20^  loss  after  allowing  25;^,  10^,  and  5^  off;  cost  $15.75  ? 

13.  If  goods  which  cost  $120  are  marked  $150,  what  per  cent,  of 
discount  must  be  allowed  on  marked  price  to  net  cost  ? 

Discount  ($150  -  $120  =  $30)  -v-  marked  pric-e  ($150)  =  rate  of  discount  (30%>. 
What  per  cent,  of  discount  must  be  allowed  on  marked  price 

14.  To  net  cost,  if  the  goods  cost  $5  and  are  marked  $6  ? 

15.  To  net  cost,  if  the  goods  cost  $3.24  and  are  marked  $4.05  ? 
_16.  To  net  cost,  if  the  goods  cost  $8.50  and  are  marked  $12.75  ? 
^\1.  To  net  20^  profit,  if  the  goods  cost  $7.50  and  are  marked  $12  ? 

18.  To  net  10^  loss,  if  the  goods  cost  $8  and  are  marked  $9  ? 

19.  A  dealer  was  allowed  25^^  discount  on  an  invoice  of  furniture, 
paid  an  amount  equal  to  the  discount  by  giving  his  check  for  $35,  and 
gave  his  note  for  the  remainder.     What  was  the  face  of  the  note  ? 

20.  The  retail  price  of  sewing-machines  is  $45  each,  upon  which 
agents  are  allowed  a  discount  of  33 1;^.     What  is  their  %}  of  gain  ? 

21.  What  must  be  a  jobber's  list  price  of  axes  which  cost  $7.50  per 
dozen,  that  a  discount  of  20^,  10^,  and  b%,  may  be  offered  on  the 
list  price  and  net  a  profit  of  10^  to  the  jobber  ? 
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22.  In  a  closing-out  sale,  a  jobber  desires  to  sell  dishes  costing 
85  per  dozen  at  1Q%  loss,  and  offer  a  discount  of  ^Q%  and  ^Q%  on  the 
marked  price.    At  what  price  per  dozen  should  the  dishes  be  marked  ? 

23.  The  net  cost  of  240  yards  of  dress  goods  is  $126.36.  What 
was  the  gross  price  per  yard,  if  purchased  subject  to  a  discount  of 
l{)%,  l<d%,  and  'Z^%  ? 

24.  AVhat  must  be  the  marked  price  of  clothing  which  cost  818  per 
suit  that  a  discount  of  10^  may  be  offered  on  the  marked  price  and 
yet  net  cost  to  the  seller  ? 

»25.  If  I  mark  augers  at  60^  profit,  what  rate  of  discount  can  I 
allow  on  the  marked  price  and  net  cost  ? 

26.  If  goods  are  sold  at  their  marked  price  the  rate  of  profit  will 
be  20j^.  What  will  be  the  rate  of  profit  if  the  same  goods  are  sold  at 
lQi%  discount  on  their  marked  price  ? 

27.  Merchandise  was  bought  at  a  certain  gross  price  with  20^  and 
10%  off,  and  sold  at  the  same  gross  price  with  10^_  and  b%  off.  What 
was  the  per  cent,  of  profit  ? 

28.  If  goods  are  marked  at  a  profit  of  2^%,  what  per  cent,  of  dis- 
count should  be  allowed  on  the  marked  price  to  net  cost  ? 

29.  A  merchant  bought  a  bill  of  goods  upon  which  the  total  dis- 
count was  S318,  the  discount  series  being  20^,  20^,  and  10%.  AVhat 
was  the  net  price  of  the  goods  ? 

30.  If  a  jobber's  prices  are  based  upon  sales  on  60  days'  credit  and 
amounting  to  less  than  $100  gross,  with  a  discount  of  10;^  on  all  sales 
from  $100  to  $500,  a  second  discount  of  10^^  on  all  sales  from  $500  to 
$1000,  a  third  discount  of  h%  on  all  sales  over  $1000,  and  a  further 
discount  of  %%o  for  cash  payment,  what  is  the  net  cash  price  of  a  bill 
of  goods  amounting  to  $1865  gross  ?  Amounting  to  $400  gross  ? 
What  is  the  net  price  of  a  bill  amounting  to  $800  gross  and  sold  on 
60  days'  credit  ? 

31.  Considering  each  of  the  following  columns  as  a  separate 
question,  if  the  terms  marked  V  are  given  how  may  the  term  marked 
!'  be  found  ;  and  why  ? 


(xross  Price. . 
Rate  of  Discount 

Discount 

Nftt  Price 
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? 
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V 
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32.  STATIONERY. 

All  accounts  to  be  settled  by  cash  or  note  oa  the  first  of  every  month. 

New  Yoek,  May  13,  1886. 
Messrs.  Thesox  B.  Parks  &  Co., 

Chicago  His., 

Bought  of  Daniel  Slote  &  Co. 

Payable  with  exchange  on  New  York. 
Forwarded  for  your  account  and  risk  by  Penna.  R.  R. 


Iterme  :  4  ma,  or  5^  60  da. 


%> 

5 

■^1 

Ejctpiisioti 

Extrusion 

s 

Items. 

i-^ 

Price. 

List 

y-ft 

1 

§2 

Prices. 

Prices. 

Ct 

1.17   1.89 

6 

doz.  Blank  Books  ea.    884  732 

1.17    1.62   2.34    198 

749 

Net 

s..* 

** 

3 

"      "      730  731  742  744 

812 

'< 

** 

*« 

2 

210     . 

24.00 

** 

** 

i 

1620     . 

2.00      4.25 

31.68 

** 

** 

3 

"     ea.  22G7  2268     . 

** 

** 

i 

2272     . 

4.75 

** 

3^ 

908     . 

9.00 

** 

** 

2J 

905     . 

15.03    5.50   7.20    7.60 

5.50 

** 

** 

3 

"     ea.    912  1350  905  1351 

*** 

** 

50 

lbs.  Pads,  Card  size,       .        .        .        8f 

Net 

* 

** 

100 

"        "      Cabinet  size,           ,         .         8^ 

" 

* 

** 

100 

'      Panel       "              .        -        8f 

" 

* 

** 

*** 

** 

60% 

** 

** 
** 

5% 

* 

** 

** 

** 

^*** 

** 

3  Cases  and  Cartage, 

4 

7^ 

What  sum  will  pay  the  above  bill  on  July  1,  1886  ? 

The  student  should  be  required  to  copy  the  preceding  and  following  bills, 
make  the  necessary  extensions,  and  '*  foot"  the  columns.  'f  I 
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33.  HARDWARE. 

All  accoants  remaining  unsettled  90  days  subject  to  sight  draft. 

Baltimore,  June  35,  1886. 
Mr.  Fairmaist  A.  Sadler, 

Bought  of  S.  G.  B.  Cook  &  Co. 

Terms :  60  days,  net;  30  days,  ^  off;  10  days,  5^  off. 


Doz.  Table  Knives  4003 

25%  &  10% 

aOO         4.50 
"     Butcher  "     ea.  8-in.     lO-in.    . 
"    Sticking  "    G.  B.  6-in 

3.00      5.00     450 

"    Pocket     "    ea.  361     310    318 

ae5 
"    Brandford  Locks  01800    .         .         .        . 
2.50 
Knobs  202       .        .        .        . 


60%  &  10% 
"    Kipp's  A.  E.  Farrier's  Hammers 

30% 
36.00 

"    Ives  Bi-aces  132 

60%  &  5% 

3.50     6.00 
"     Oneida  Traps  ea.  J 1     Jl^ 
9.00 

«'  'f  "  J2  .         .        .         . 

14.50 
"  "  "  14  ...  . 


60%,  10%  &  5% 

3..35 


Cotton  Hooks  ea.  f  1    #4 

6.00 


25' 


Bolts  481    6-in. 
8-in. 

5.00      6.50 
"      490  ea.     6-in.    8-in. 


60%,  10%  &  10% 
Pkg.  and  Drayage, 


110 

00 

* 

* 

2 

* 

** 

** 

* 

** 

** 

** 

* 

6 

00 

* 

* 

** 

* 

* 

** 

** 

** 

* 

** 

** 

** 

* 

* 

** 

. 

* 

** 

7 

50 

** 

** 
** 

** 

*: 

** 

10 


What  sum  will  pay  the  above  bill  on  June  20,  1886  ? 
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COMMISSION    AND    BROKERAGE. 

301.  Commission  or  Brokerage  is  the  sum  charged  by  an  agent 
for  transacting  business  for  his  principal ;  aa,  for  buying  or  selling 
property,  for  collecting  or  investing  money,  etc. 

Rem.  1. — Commission  or  brokerage  is  usually  estimated  at  a  per  cent,  of  the 
gross  proceeds  of  a  sale  or  of  the  prime  cost  of  a  purchase  ;  but  on  some  kinds  of 
merchandise  it  is  often  computed  at  a  certain  price  per  unit  ;  as,  grain  per  buiihol, 
flour  per  barrel,  cotton  per  bale,  etc. 

Rem.  2. — If  sales  are  made  on  credit,  a  certain  per  cent,  of  the  sum  credited  is 
usually  charged  by  the  agent  for  guaranteeing  its  final  payment.  This  additional 
charge  is  called  guaranty. 

Rem.  3. — The  agent  who  buys  or  sells  merchandise  for  another  is  called  a 
Commission  Merchatit  or  Broker.  A  commission  merchant  is  usually  placed  in 
possession  of  the  goods  bought  or  sold,  and  acts  in  his  own  name  ;  a  broker  does 
not  take  possession,  but  simply  effects  contracts  to  buy  or  sell  in  the  name  of  his 
principal. 

Rem.  4. — The  term  broker  is  also  applied  to  those  whose  business  it  is  to  buy 
and  sell  stocks,  bonds,  bills  of  exchange,  promissory  notes,  specie,  etc.,  etc. 

Rem.  5. — A  Consignment  is  a  shipment  of  merchandise  by  one  party  to  an- 
other ;  the  party  who  ships  the  merchandise  being  called  the  Consignor  or  Ship- 
per, and  the  party  to  whom  the  merchandise  is  shipped  being  called  the  Con- 
signee. 

303.  The  Gross  Proceeds  of  a  sale  or  collection  is  the  total  amount 
received  by  the  agent  for  his  principal  before  deducting  the  commission 
or  other  charges. 

Rem.  1. — After  deducting  the  commission  and  all  other  charges  fnira  the 
gross  proceeds,  the  remainder  is  called  the  net  proceeds. 

Rem.  2. — An  account  sales  is  a  written  statement  rendered  by  an  agent  to  his 
principal,  specifying  the  goods  sold  and  prices  obtained,  detailing  the  several 
charges  or  expenses,  and  exhibiting  the  net  proceeds  or  balance  due  the  principal. 

303.  The  Prime  Cost  of  a  purchase  is  the  net  sum  paid  by  an 
agent,  and  does  not  include  his  commission  or  other  charges. 

Rem.  1. — After  adding  the  commission  and  other  charges  to  the  prime  cost, 
the  sum  is  called  the  gross  cost. 

Rem.  2. — An  account  purchase  is  a  written  statement  rendered  by  an  agent  to 
his  principal,  specifying  the  property  bought  and  prices  paid,  detailing  the  varioiLS 
charges  or  expenses,  and  exhibiting  the  gross  cost  of  the  purchase. 

304.  Computations  in  Commission  and  Brokerage  are  made  in 
accordance  with  the  principles  of  percentage,  the  gross  proceeds  (if  a 
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sale)  or  the  prime  cost  (if  a  purchase)  being  regarded  as  the  base  ;  and 
all  other  terms  than  gross  proceeds  or  prime  cost  (such  as  commission, 
guaranty,  net  proceeds,  gross  cost,  etc.)  being  regarded  as  percentages. 
Hence, 

General  Direction  :  //  a  coTrimission,  guaj'aiity,  net  proceeds 
or  gross  cost  is  required,  multiply  its  two  given  factors ;  and  if 
a  coiTimission,  guaranty,  net  proceeds,  or  gross  cost  is  given, 
divide  it  by  its  given  factor  and  the  quotient  will  be  its  remain- 
ing factor. 

Rem.  1 — The  two  factors  of  a  given  or  required  coiiunission  are  the  prime  cost 
(if  a  purchase)  or  the  gross  proceeds  (if  a  sale)  and  the  rate  of  commission  ;  of  a 
given  or  required  net  proceeds  are  the  gross  proceeds  of  the  sale  and  rate  of  net 
proceeds  ;  of  a  given  or  required  gross  cost  are  the  prime  cost  of  the  purchase  and 
the  rate  of  gross  cost. 

Rem  3. — Since  the  net  proceeds  is  the  gross  proceeds  minus  all  the  expenses, 
the  rate  of  net  proceeds  must  be  the  rate  of  gross  proceeds  {100  fo)  minus  the  rate  of 
all  the  expenses  ;  and  since  the  gross  cost  is  the  prime  cost  plus  all  the  expenses, 
the  rate  of  gross  cost  is  the  rate  of  prime  cost  (100%)  plus  the  rate  of  all  the  expenses. 

Rem.  3. — All  expenses  which  have  no  rates,  as  freight,  drayage,  storage,  etc., 
should  be  added  to  a  given  net  proceeds  or  subtracted  from  a  given  gross  cost  to 
obtain  a  result  which  has  a  rate  for  one  of  its  factors. 

Examples     for     Practice. 

1.  What  is  the  commission  if  the  gross  proceeds  of  a  sale  are  $180* 
and  the  rate  of  commission  for  selling  is  2^%  ? 

Gross  proceeds  ($180)  x  rate  of  commission  (2|%)=comraission  ($4.50). 

What  is  the  commission 
,     2.  If  the  gross  proceeds  are  I53.,50,  and  the  rate  of  commission  2%  ? 

3.  If  the  prime  cost  is  $1^360,  and  the  rate  of  commission  ^%%  ? 

4.  If  the  gross  proceeds  are  S1240,  and  the  rate  of  commission  |^  ? 

5.  If  the  gross  proceeds  are  $336,  and  the  rate  of  commission  1^%  ? 

6.  If  the  prime  cost  is  $7500,  and  the  rate  of  commission  ^%  ? 
What  are  the  net  proceeds  of  the  sale  if 

7.  The  gross  proceeds  are  $750,  the  rate  of  commission  3%,  and  the 
other  expenses  $5.25  ? 

8.  The  gross  proceeds  are  $1275,  the  rate  of  commission  4:%,  and 
the  other  expenses  $18.30  ? 

9.  The  gross  proceeds  are  $18000,  the  rate  of  brokerage  |^,  and 
the  other  expenses  $175.30  ? 
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10.  The  gross  proceeds  are  $700,  the  rate  of  commission  ^%,  and 
the  other  expenses  812.75  ? 

What  is  the  gross  cost  of  the  purchase  if 

11.  The  prime  cost  is  S15.50,  the  rate  of  commission  ^%,  and  the 
other  expenses  SI. 30  ? 

12.  The  prime  cost  is  87320,  the  rate  of  commission  2\%  and  the 
other  expenses  8150.25  ? 

13.  Tlie  prime  cost  is  82480,  the  rate  of  brokerage  tV"^,  and  the 

other  expenses  825  ?  ^        i  .u 

14.  The  prime  cost  is  873.20,  the  rate  of  commission  2|^,  and  the 
other  expenses  85.25  ?  ■  .    t 

15.  What  is  the  rate  per  cent,  of  commission  if  the  prime  cost  ot 
merchandise  is  8480,  and  the  commission  for  buying  84.20  ? 

Commission  (84.20)  -^  prime  cost  ($480)  =  rate  of  commission  (|%). 
What  is  the  rate  per  cent,  of  commission  if 

16.  The  gross  proceeds  are  89G0  and  the  commission  815. GO  ? 

17".  The  prime  cost  is  832G4  and  the  commission  for  buying  83.06  ? 
is".  The  gross  proceeds  are  83200  and  the  commission  for  selling  8G? 
19.  The  prime  cost  is  84G0  and  the  commission  for  buying  823  ? 
20'.  The  prime  cost  of  thepurchase  is  8275  and  the  gross  cost  8286  ? 
21.'  The  gross  proceeds  are  8105  and  the  net  proceeds  8102.90  ? 

22.  The  gross  proceeds  are  8380  and  the  net  proceeds  8370.05  ? 

23.  The  prime  cost  is  8124  and  the  gross  cost  8128.34  ? 

24.  What  are  the  gross  proceeds  of  the  sale  if  the  commission  is 
8132  and  the  rate  of  commission  A:%  ? 

■  Commission  (8132)  h-  rate  of  commission  {\7c)  =  gross  proceeds  (83300). 
What  are  the  gross  proceeds  or  prime  cost  if 

25.  The  commission  for  selling  is  850.30  and  the  rate  2,^  ? 

26.  The  commission  for  buying  is  875.30  and  the  rate  0%  ? 

27.  The  commission  for  selling  is  836.60  and  the  rate  n%  ? 

28.  The  brokerage  for  buying  is  829.25  and  the  rate  %%  ? 

29    The  net  proceeds  arc  8736.96  and  the  rate  of  commission  2%  ? 
Net  proceeds  ($736.96)  -h  rate  of  net  proceeds  (98%)=  gross  proceeds  {^152). 

30.  The  net  proceeds  are  877.90  and  the  rate  of  commission  5%  ? 

31.  The  net  proceeds  are  8344.75  and  the  rate  of  commission  1-}%? 

32.  The  net  proceeds  are  8495.36  and  the  rate  of  commission  3^^? 

33.  The  gross  cost  is  8138.69  and  the  rate  of  commission  3J:;<;  ? 
Gross  cost  (8138.69) ^  rate  of  gross  cost  (103i  %)  =  prime  cost  ($134). 
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What  are  the  gross  proceeds  or  prime  cost  if 

34.  The  gross  cost  is  $185.40  and  the  rate  of  commission  3%  ? 

35.  The  gross  cost  is  $564.20  and  the  rate  of  brokerage  |^  ? 

36.  The  gross  cost  is  $1606  and  the  rate  of  brokerage  |^  ? 

37.  The  net  proceeds  are  $51.90,  the  rate  of  commission  5%,  and 
the  other  charges  $1.30  ? 

($51.90  + |1.30)H-.95=$56,  gross  proceeds  of  sale. 

38.  The  net  proceeds  are  $145.50,  the  rate  of  commission  2%,  and 
the  other  charges  $3.50  ? 

39.  The  net  proceeds  are  $704.20,  the  rate  of  commission  1^%,  and 
the  other  charges  $3.20  ? 

40.  The  net  proceeds  are  $774.25,  the  rate  of  commission  2^%, 
and  the  other  charges  $5.75  ? 

41.  The  gross  cost  is  $668.60,  the  rate  of  commission  4:%,  and  the 
other  charges  $8.20? 

($668.60-|8.20)--1.04=|635,  prime  cost  of  purchase. 

42.  The  gross  cost  is  $33.50,  the  rate  of  commission  3^^,  and  the 
other  charges  $.50  ? 

43.  The  gross  cost  is  $141.56,  the  rate  of  commission  2^^^,  and  tlie 
other  charges  $2.50  ? 

44.  The  gross  cost  is  $256.15,  the  rate  of  commission  1^%,  and  the 
other  charges  $3.50  ? 

45.  A  commission  merchant  sold  a  consignment  of  cotton  for  $736 
and  charged  1^%  commission.     What  was  his  commission  ? 

46.  A  grain  broker  charged  $20  for  effecting  the  sale  of  16000  bu, 
corn  at  80^  per  bushel.     What  was  his  rate  per  cent,  of  brokerage  ? 

47.  An  agent  charged  $13.40  for  selling  a  consignment  of  mer- 
chandise. What  were  the  gross  proceeds  of  the  sale  if  his  rate  of 
commission  for  selling  was  2^%  ? 

48.  A  commission  merchant  received  $544.35  to  invest  in  wool 
after  deducting  all  expenses.  How  much  did  he  pay  for  the  wool,  if 
his  rate  of  commission  for  buying  was  2%,  and  the  sum  of  the  remain- 
ing charges  $3. 75  ? 

49.  A  fruit  buyer  received  an  order  to  purchase  324  barrels  of 
apples.  The  purchase  was  made  at  $2.25  per  barrel,  and  in  settle- 
ment the  buyer  drew  on  his  principal  for  $750.87.  What  was  his  rate 
%  of  commission  ? 

60.  An  attorney  collected  30fc  of  a  note  the  face  of  which  was  $75, 
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and  charged  10^  commission  for  collecting.     What  were  the  net  pro- 
ceeds due  the  principal  ? 

51.  An  agent  invested  $7500  in  cotton,  charged  1^%  commission 
for  buying,  $125  for  freight  prepaid,  $15  for  drayage,  and  drew  on 
his  principal  for  the  gross  cost.     AVhat  was  the  face  of  the  draft  ? 

52.  If  an  agent's  commission  was  $31.30  for  selling  284  yards  of 
cloth  at  $3  jDcr  yard,  what  was  his  rate  per  cent,  of  commission  ? 

53.  A  commission  merchant  remitted  to  his  principal  $158  as  the 
net  proceeds  of  a  consignment  of  eggs.  What  were  the  gross  proceeds 
if  the  rate  of  commission  was  3^,  of  guaranty  2%,  and  the  sum  of  the 
other  charges  $6.54  ? 

54.  An  agent  sold  42  barrels  of  potatoes  at  $3.25  cash  per  barrel, 
and  58  barrels  at  $3.50  per  barrel,  payable  in  30  days.  His  charge 
for  selling  was  3^,  for  guaranty  2%,  and  for  cooperage  $3.  What 
were  the  net  proceeds  due  the  2:>rincipal  ? 

55.  A  commission  merchant  remitted  $1323  as  the  net  proceeds  of 
a  consignment,  after  deducting  $27  as  commission.  AVhat  was  his 
rate  per  cent,  of  commission  ? 

56.  I  paid  1%  brokerage  to  a  grain  broker  for  effecting  the  sale  of 
a  quantity  of  wheat  at  $1.15  per  bushel.  How  many  bushels  of  wheat 
were  sold,  if  the  total  brokerage  Avas  $03.48  ? 

57.  How  much  did  I  realize  on  a  house  and  lot  sold  on  commission 
at  3^,  the  total  charges,  including  $25  for  advertising,  being  $130  ? 

58.  What  is  the  rate  per  cent,  of  commission  if  the  gross  cost  of  a 
purchase  is  $759.  GO,  the  commission  $11.10,  and  the  sum  of  the  other 
charges  $8.50  ? 

59.  An  agent  purchased  7200  bushels  of  wheat  at  $1.34  per  bushel, 
charged  ^V^  commission  for  buying,  $108  for  storage,  and  $120  for 
cartage.     What  was  the  total  cost  to  the  principal  ? 

60.  The  gross  proceeds  of  a  sale  were  $512,  the  net  proceeds 
$503.10,  and  the  sum  of  the  charges  other  than  commission  $2.50. 
What  was  the  rate  per  cent,  of  commission  ? 

61.  I  remitted  to  my  agent  $508.95  to  invest  in  potatoes  after 
deducting  all  expenses.  He  paid  $46  for  barrels,  $38.60  for  drayage, 
and  charged  2^%  commission  for  buying.  How  many  barrels  of  pota- 
toes did  he  buy  at  $2.25  per  barrel  ? 

62.  A  produce  commission  merchant  received  a  consignment  of 
15  cases,  each  containing  36  dozen  eggs,  and  3  firkins  of  butter  whose 
total  net  weight  was  160  pounds.     He  sold  the  eggs  at  18  cents  per 
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dozen  and  the  butter  at  18|-  cents  per  pound,  and  remitted  to  the 
consignor  $115.84  as  the  net  proceeds  of  the  consignment.  What  was 
the  rate  per  cent,  of  commission,  if  the  charges  other  than  commis- 
sion amounted  to  15  ? 

63.  A  collector  received  a  claim  of  $540,  of  which  he  succeeded  in 
collecting  $380.  What  sum  did  he  return  to  his  principal  if  his  rate 
of  commission  for  collecting  was  b%  ? 

64.  A  commission  merchant  received  $4456.40  to  invest  in  wheat 
after  deducting  his  commission  of  2^%,  and  drayage  of  50  cents  per 
load  of  3G  bushels.  How  much  wheat  did  he  purchase  at  $1.30  per 
bushel  ? 

Gross  cost  of  all  the  bushels  -^-  gross  cost  of  1  bushel  =  number  of  bushels. 

65.  The  gross  cost  of  a  purchase  is  $1221,  which  includes  the  com- 
mission $6,  and  other  charges  amounting  to  $15.  What  is  the  rate 
per  cent,  of  commission  ? 

66.  What  is  the  brokerage  for  effecting  the  sale  of  7000  bushels  of 
wheat  at  $1.25  per  bushel  if  the  rate  of  brokerage  is  ^^  per  bushel  ? 

67.  A  commission  merchant  sold  80  bales  of  cotton,  averaging  400 
pounds  per  bale,  at  12-i  cents  per  pound,  charged  2\%  for  selling,  d% 
for  guaranty,  and  $24.36  for  other  expenses.  He  invested  the  pro- 
ceeds in  coffee  at  14  cents  a  pound,  and  charged  2%  commission  for 
buying.     How  many  pounds  of  coffee  did  he  buy  ? 

^68.  A  commission  merchant  sold  350  barrels  of  flour  at  $7.50  per 
barrel,  paid  50  cents  per  load  of  10  barrels  for  drayage,  and  $3  for 
cooperage.  He  purchased  for  the  consignor  1570  bushels  of  wheat  afe 
$1.20  per  bushel,  paid  1|^  cents  per  bushel  for  storage,  and  1  cent  per 
bushel  for  drayage.  What  is  the  balance  due  the  consignor  if  the  rate 
of  commission  was  2%  for  selling  and  the  same  for  buying  ? 

69.  A  commission  merchant  received  a  consignment  of  82  bags 
wheat,  net  weight  9870  pounds,  and  43  bags  corn,  net  weight  2422 
pounds,  which  he  sold  at  $1.30  per  bushel  of  60  pounds  for  the  wheat, 
and  75  cents  per  bushel  of  50"  pounds  for  the  corn.  His  charges  were 
d%  commission  for  selling,  25  cents  per  100  pounds  for  freight,  and 
$3  for  cai^tage.     Wliat  were  the  net  proceeds  due  the  principal  ? 

70.  An  agent  expended  $864.55  in  purchasing  a  quantity  of  tobacco, 
which  included  his  commission  $25.05,  his  charge  for  drayage  $3.50, 
and  for  cooperage  $1.     What  was  his  rate  per  cent,  of  commission  ? 

71.  A  commission  merchant  remitted  to  his  principal  $310.16  as 
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the  net  proceeds  of  a  consignment.     His  charges  were  $3.50  for  dray- 
age  and  3J^  for  commission.     What  was  liis  commission  ? 

72.  An  agent  received  $300  to  invest  in  apples  after  deducting  all 
expenses.  How  many  barrels  can  he  buy  at  $3.50  per  barrel,  his 
charges  being  4f^  commission  for  buying,  2  J  cents  per  barrel  for  dray- 
age,  12  cents  per  barrel  for  freight,  $2.15  for  cooperage,  and  $3.50  for 
advertising  ?     What  was  the  unexpended  balance  of  the  remittance  ?  '' 

It  is  customary  in  the  commission  business  to  find  the  number  of  whole,  barrels, 
by  first  deducting  from  the  remittance  all  charges  which  are  not  estimated  per 
barrel,  and  dividing  the  remainder  by  the  prime  cost  per  barrel  plus  the  commis- 
.sion  and  remaining  charges  per  barrel.  If  the  division  is  not  exact,  treat  tho 
remainder  as  an  unexpended  balance  to  be  returned  to  the  principal  or  placed  to 
his  credit. 

73.  An  agent  received  $9G  to  invest  in  onions  after  deducting  his 
commission  of  h%  and  drayage  of  25  cents  per  load  of  ten  barrels. 
How  many  barrels  of  onions  did  he  buy  at  $1.G0  per  barrel  and  what 
was  the  unexpended  balance  of  the  remittance  ? 

After  finding  the  number  of  whole  barrels  as  in  Ex.  72,  divide  by  10  to  find 
the  number  of  loads,  cons'dering  the  fraction  of  a  load  as  a  full  load.  Deduct 
from  the  unexpended  balance  the  increased  drayage  per  barrel  on  the  fraction  of 
a  load. 

74.  A  commission  merchant  received  $815  to  invest  in  flour  after 
deducting  all  charges.  If  the  market  price  of  the  grade  of  flour 
ordered  was  $6.75  per  barrel,  the  commission  ?»%,  and  the  drayage  50 
cents  per  load  of  ten  barrels,  how  many  barrels  of  flour  were  pur- 
chased, and  what  was  the  unexpended  balance  ? 

75.  An  agent  charged  $46.75  for  selling  a  consignment  of  oats. 
What  was  the  sum  returned  to  the  consignor  if  the  agent's  rate  of 
commission  was  2|^  ? 

76.  I  recei\;ed  $1386.90  to  invest  in  wheat  after  deducting  my 
commission  of  3|^.  How  much  did  I  invest  in  wheat,  and  what  was 
the  sum  retained  as  commission  ? 

77.  A  commission  merchant  sold  a  quantity  of  coal  oil,  and  re- 
mitted the  net  proceeds  after  deducting  his  commission  of  'i\%  for 
selling,  %%  for  guaranty,  and  $5.30  for  other  expenses.  What  were 
the  gross  proceeds  of  the  sale  if  the  sum  remitted  was  $298.30  ? 

78.  I  paid  $21.60  to  a  commission  merchant  for  selling  goods  at 
3^'commission,  and  his  other  charges  amounted  to  $18.  What  were 
the  net  proceeds  of  the  sale  ? 

79.  A  commission  merchant  received  from  a  speculator  $3806.25 
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to  invest  in  corn  after  deducting  his  commission  of  \\%,  and  to  store 
the  corn  subject  to  the  speculator's  order.  The  anticipated  rise  in 
corn  taking  place,  the  commission  merchant  was  ordered  to  sell.  He 
did  so,  obtaining  80  cents  per  bushel ;  and  after  deducting  his  com- 
mission of  \%%  for  selling  and  $75  for  storage,  paid  the  speculator 
$3805  as  the  balance  due  him.  What  did  the  commission  merchant 
pay  per  bushel  for  the  corn  .'* 

80.  A  commission  merchant  sold  a  consignment  of  flour  at  2% 
commission  and  invested  the  net  proceeds  in  bacon  at  h%  commission. 
AVhat  did  he  receive  for  the  flour  and  pay  for  the  bacon,  if  his  total 
commission  amounted  to  $150  ? 

81.  The  net  proceeds  cf  a  consignment  Avere  $085.03,  the  commis- 
sion $14.37,  drayage  $8.75,  advertising  $5.40,  storage  $3.00,  and 
sundry  other  expenses  $1.35.     What  was  the  rate  of  commission  ? 

82.  An  agent  sold  a  consignment  of  coffee  at  13  cents  per  pound, 
charged  h%  commission  for  selling,  invested  $1348.62  of  the  proceeds 
in  corn,  including  4;^  commission,  and  remitted  $380.38  as  the  balance 
due  his  principal.  How  many  pounds  of  coffee  were  sold  ?  What 
was  the  total  commission  ? 

83.  I  ordered  my  agent  in  St.  Louis  to  buy  flour  which  I  after- 
wards sold  at  20^  profit  and  gained  $1.5G  per  barrel.  If  my  agent^s 
rate  of  commission  was  4^,  and  his  total  commission  $23.40,  how 
many  barrels  did  he  buy  ? 

84.  At  what  price  shall  an  agent  be  ordered  to  buy  potatoes  at  2^ 
commission  that,  after  paying  7  cents  per  barrel  for  transportation, 
they  can  be  sold  at  $1.70  per  barrel  and  net  10^  profit  ? 

85.  I  remitted  $578  to  my  agent  in  Chicago  with  instructions  to 
invest  in  wheat  after  deducting  his  commission  of  2^,  and  consign  the 
purchase  to  my  agent  in  New  Orleans.  What  was  my  Bet  gain,  if  my 
agent  in  New  Orleans  sold  the  Avheat  for  $625,  charged  ?>%  for  selling, 
and  $12.35  for  sundry  other  expenses  ? 

86.  A  commission  merchant  received  a  consignment  of  420  barrels 
of  flour,  on  which  he  advanced  to  the  consignor  $200  cash,  paid  $42 
freight,  $5  cooperage,  $12.60  storage,  and  $10.50  cartage.  He  sold 
80  barrels  at  $7.25  per  barrel,  150  barrels  at  $7. 75  per  barrel,  50  barrels 
at  $8.25  per  barrel,  and  the  remainder  at  $8.50  per  barrel.  What  was 
the  balance  due  the  consignor,  the  commission  for  selling  being  %%  ? 

87.  A  merchant  in  St.  Louis  sent  5000  bushels  of  corn  and  15000 
pounds  of  bacon  to  his  agent  in  Galveston,  and  instructed  him  to  sell 
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the  consignment  and  invest  $0000  of  the  proceeds  in  wool.  The 
paid  $525  for  freight,  $72  for  drayage,  and  $3  for  cooperage,  sokl  the 
corn  at  $1.15  per  bushel,  and  the  bacon  at  14  cents  per  pound,  charg- 
ing a  commission  of  l\%  on  the  bacon  and  1  cent  per  busliel  on  the 
corn.  The  commission  for  buA'ing  the  wool  was  2}^.  What  was  the 
balance  due  the  merchant  in  St.  Louis  ? 
X'  88.  I  consigned  2420  pounds  of  leather  to  a  firm  in  Philadelphia, 
which  they  sold  at  25  cents  per  pound.  I  received  $588.17  as  the  net 
proceeds  of  the  consignment.  AVhat  was  the  rate  per  cent,  of  com- 
mission if  the  charges  other  than  commission  amounted  to  $4.73  ? 

89.  What  is  the  cost  of  17^^  bushels  of  clover  seed  at  $7.25  per 
bushel,  commission  2\%  additional  ? 

90.  A  broker  effected  a  i^urchase  of  sugar  at  y\^  brokerage,  re- 
ceiving $75  for  his  services.  He  afterwards  effected  the  sale  of  the 
same  sugar  at  a  net  profit  to  his  principal  of  $2710,  charging  ^^ 
brokerage  for  selling.     What  did  the  broker  obtain  for  the  sugar  ? 

91.  An  agent  received  a  consignment  of  8G000  pounds  of  wheat, 
which  he  sold  at  95  cents  per  bushel  of  GO  pounds.  He  paid  18  cents 
per  cental  for  freight,  40  cents  per  load  of  30  bushels  for  drayage,  and 
charged  11^  commission  for  selling.  What  were  the  net  proceeds  due 
the  consignor  ? 


92. 


ACCOUNT    SALES. 


Baltimore,  Dec.  15,  1886. 


Sold  for  accounf  of  J.  T.  Jaxxey 


By  S.  M.  GoRDOX  &  Co. 


1886. 

Dec. 

8 

- 

9 

" 

10 

" 

15 

„ 

6 

" 

" 

'•• 

10 

15 

75  bbls.  Queen  City  Flour 

50     "  Snow  Flake 

130     "  Patapsco    . 

200     "  Howard  St. 

80     "  Western  Family, 

Charges.: 
Freight,  535  bbls.  @  15c.     . 
Drayage,  535  bbls.  @  5c.     . 
Storage,  535  bbls.  @  3c. 
Inspection,  535  bbls.  @  Ic. 
Commission,  Sfc 

Net  Proceeds  to  your  Credit 


$7.25 
7.30 
7.00 
6.25 
5.25 


*** 

**** 

*** 
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93.  ACCOUNT    PURCHASE. 

St.  Louis,  Mo.,  March  13,  1886. 
Bought  for  account  and  risk  of  S.  Meems  t&  Co. 

By  SuTRO  &  Williams. 


15 

bbls.  Early  Rose  Potatoes          .         .  $3.25 

1 

** 

** 

8 

"      Goodrich            " 

2.75 

** 

** 

4 

"      Burbaiik             " 

2.63 

** 

** 

35 

bu.  Seed  Corn    . 

1.25 

** 

** 

75 

"     Oats    . 

.75 

1       ** 

** 

83 

"     Wheat 

1.45 

** 

** 

72 

"     Buckwheat 

1.15 

** 

** 

5 

"     Clover  Seed 

7.35 

** 

** 

*** 

** 

Charges  : 

Drayage 

1 

50 

Commission,  2% 

Debited  your  account     .... 

* 

** 

* 

** 

*** 

** 

94.  Considering  each  of  tlio  following  columns  as  a  separate  ques- 
tion, if  the  terms  marked  y  are  given  how  may  the  term  marked  ?  be 
found  ;  and  why  ? 


Gross  proceeds. . . . 
Rate  of  commission 

Commission 

Net  proceeds 

Storage 

Drayage 

Freight 


(5) 


(6) 


(7) 


(8) 


(9) 


(15) 

V 
V 

V 

V 
V 


(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

Prime  cost  . . 

V 

V 

V 

9 

V 

9 

? 

? 

y 

V 

V 

Rate  of  com . 

V 

V 

V 

\' 

•? 

? 

%" 

V 

V 

V 

? 

? 

V 

V 

Commission . 

V 

V 

V 

V 

V' 

V 

V 

V 

V 

Gross  cost . . . 

•) 

? 

V 

V 

V 

V 

V 

V 

/ 

V 

? 

? 

Storage  

f 

V 

V 

V 

V 

V 

Drayage  

4/ 

V 

V  : 

V 

v 

V 

Freight 

^ 

•  • 

■• 

V 

■  ^ 

V 

V 

•• 

V 

304 


V- 
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305.  Interest  is  a  charge  for  the  use  of  money. 

306.  The  Principal  is  the  sum  for  the  use  of  which  interest  is 
charged. 

307.  The  Eate  of  Interest  is  the  per  cent,  of  tlie  principal  whicli 
is  charged  for  its  use  one  year. 

If  A  borrows  $1000  from  B,  and  agrees  to  pay  him  6%  per  annum,  the 
sum  borrowed  ($1000)  is  the  principal ;  the  per  cent,  of  tlie  principal  which  is 
chai'ged  per  year  for  its  use  (6%)  is  the  rate  of  interest;  and  the  percentage  of 
$1000  which  is  paid  for  its  use  is  the  interest,  as  6%  of  $1000  =  $60,  or  one  year's 
interest ;  2  times  G%  of  $1000  =  $120,  or  two  years'  interest  ;  ^  of  6^  of  $1000 
=  $30,  or  6  months'  interest  ;  etc. 

308.  The  Time  is  the  period  during  which  the  principal  bears 
interest. 

309.  Simple  Interest  is  the  sum  charged  for  the  use  of  the  origi- 
nal principal,  or  of  so  much  of  the  original  principal  as  may  at  any 
time  remain  unpaid. 

For  definition  of  annual  interest  and  compound  interest,  see  330  and  331. 

310.  Ordinary  Interest  is  interest  computed  on  the  basis  of  3G0 
days  to  a  year. 

By  reason  of  its  great  convenience,  this  method  of  computing  interest  is  gen- 
erally employed  by  business  men  ;  and,  in  a  number  of  States,  its  use  has  been, 
sanctioned  by  law. 

311.  Accurate  Interest  is  interest  computed  on  the  basis  of  365 
days  to  a  common  year  or  366  days  to  a  leap  year. 

313.  The  Amount  is  the  swm  of  the  principal  and  its  accrued! 
interest. 

313.  Legal  Interest  is  interest  which  is  computed  at  the  rate  % 
per  annum  established  by  law. 

1.  When  no  particular  rate  is  specified  in  a  contract,  the  legal  rate  is  under- 
stood. In  several  States,  when  agreed  to  by  both  borrower  and  lender,  more  than 
the  legal  rate  is  allowed,  ranging  from  T/c  to  12^  ;  and  in  a  few  States,  the  higher 
rate  is  unlimited. 

13  '1  305— 313 
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2.  To  charge  a  higher  rate  of  interest  than  is  allowed  by  law  is  called  usury, 
for  which  penalties  are  imposed  by  the  laws  of  nearly  all  the  States. 

3.  Debts  of  all  kinds  draw  interest  from  the  time  they  become  due  ;  but  not 
before  unless  so  specified, 

314.    The  legal  and  maximum  rates  of  interest  allowed  by  law  in 
the  different  States  and  Territories  of  the  United  States  are  as  follows  : 


TABLE 

OF 

INTEREST    RATES. 

1 

Mate  per 

Jtate  per 

annum. 

annum. 

states  and  Territories. 

1 

Legal. 

Maxi- 
inuni. 

legal. 

Majei-\ 
mum. 

Alabama 

8fc 

Sfo 

Mississippi     .... 

6% 

10% 

Alaska 

Missouri    .     .     . 
Montana  Ter.      . 

6% 
10% 

10% 
any% 

Arizona  Ter 

10% 

any% 

Arkansas 

G% 

10% 

Nebraska        .     . 

7% 

10% 

California 

7% 

any% 

Nevada      .     . 

7% 

any% 

Colorado 

10% 

any% 

New  Hampshire 

6% 

6% 

Connecticut     .... 

6% 

any% 

New  Jersey    . 

6% 

6% 

Dakota  Ter 

7% 

13% 

New  Mexico  Ter 

6% 

any% 

Delaware 

6% 

6% 

New  York      . 

6% 

6% 

District  of  Columbia     . 

6% 

10% 

North  Carolina 

6% 

8% 

Florida 

8% 

any% 

Ohio      .     .     . 

6% 

8% 

Georgia 

7% 

8% 

Oregon       .     . 

8% 

10% 

Idaho  Ter 

10% 

24% 

Pennsylvania 

6% 

6% 

Illinois 

6% 

8% 

Rhode  Island 

6% 

any% 

Indiana 

6% 

8% 

South  Carolina 

7% 

7% 

Indian  Ter 

6% 

any% 

Tennessee 

6% 

6% 

Iowa 

6% 

10% 

Texas    .     .     . 

8% 

12f^ 

Kansas 

7fo 

12% 

Utah     .     .     . 

10% 

any% 

Kentucky 

6% 

6% 

Vermont    .     . 

6% 

6% 

Louisiana 

5% 

8% 

Virginia     .     . 

tJ% 

6% 

Maine 

6% 

any% 

Washington  Ter 

10% 

any% 

Maryland 

6% 

6% 

"West  Virginia 

6% 

Massachusetts.     .     .     . 

6% 

any% 

Wisconsin 

7% 

10% 

Michigan 

7% 

10% 

Wyoming 

12% 

any% 

■Minnesota  ..... 

7% 

10% 

315.    Computations  in  Interest  may  be  made  in  accordance  with 
the  principles  of  percentage,  the  principal  being  regarded  as  the  base  ,• 
and  the  interest  and  amount  as  percentages.     Hence, 
314:— 315 
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Gteneral  Direction  :  If  the  interest  or  amount  is  required,  mul- 
tiply its  two  given  factors;  and  if  the  interest  or  amount  is 
given,  divide  it  by  its  given  factor  and  the  qtuotient  will  he  its 
other  factor. 

Rem,  1.— The  two  factors  of  a  given  or  required  interest  are  the  principal  a.nd 
the  rate  of  interest  for  the  given  time  ;  and  of  a  given  or  required  amount  are  the 
principal  and  the  rate  of  amount  for  the  given  time. 

Rem.  2. — Tlie  rate  of  interest  for  the  given  time  has  the  same  relation  to  the 
rate  per  annum  as  the  given  time  has  to  one  year.  Hence,  to  find  the  rate  of  ordinary 
interest  for  (ess  than  one  year,  divide  the  rate  per  annum  into  360,  and  tlie  result  into 
the  given  time  in  days  regarded  as  hundredths.  Thus,  at  8%  per  annum,  the  rate 
for  95  days  will  be  .95  -^  (360  ^  8)  or  .02^. 

Rem.  3. — Since  the  amount  equals  the  principal  plus  the  interest  for  the  given 
time,  the  rate  of  amount  equals  the  rate  of  the  principal  (100%)  plus  the  rate  of 
interest  for  the  given  time. 


SIX    PER  CENT.    METHOD. 

316.  If  the  rate  is  %%  for  one  year,  the  equivalent  rate  for  \ 
of  a  year,  that  is,  for  3  months  or  60  days,  will  be  |  of  Q%,  or  1% ; 
and  if  the  rate  for  60  days  is  1%,  the  equivalent  rate  for  ^  of  GO  days, 
or  6  days,  will  be  yV  o^  l/^»  or  -^%.     Hence, 

The  ordinary  interest  of  $1  at  6%   per  annum 


For       1  year,  12  months,  or  360  days, 

-  ,      «       2       "  "     60     " 

-  1      "       1       "         "    30     " 


SIT.    To  find  the  interest  at  %% 
expressed  in  days. 


.06  of  the  principal,  or  6  cents. 

.01  "    "  "  "  1  cent. 

.005  "    "  "  *'  6  mills. 

.001  "    "  "  "  1  mill. 

.000^  "    "         "  "  i  mill. 

per  annum  when  the  time  is 


Illustrative     Example. 

What  is  the  interest  of  $751.45  for  23  days  at  6^ 
per  annum  ? 

Explanation.— At  6%  per  annum,  the  rate  for  any  num- 
ber of  days  is  one-sixth  as  many  thousandths  of  the  principal 
as  there  are  days  (316).  Hence,  if  the  principal  ($751.45)  is 
multiplied  by  as  many  thousandths  as  there  are  days  (.023),  or 
6  times  the  correct  rate  of  interest,  the  resulting  product  will 
be  6  times  the  correct  interest.  Therefore,  divide  the  product 
by  6  to  find  the  correct  interesL 


Solution. 

S751.45 

.023 

225435 

150290^ 

6)$r^28335 

$3.88  + 

316—317 
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.  Eule. — Multiply  the  principal  hy  the  numher  of  days,  point 
off  from  the  right  of  the  product  3  more  decimal  places  tlianr 
are  contained  in  the  principal,  and  divide  the  result  hy  G. 

XoTE.— When  it  is  seen  that  the  time  in  days  is  exactly  divisible  by  6,  the  cor- 
rect interest  may  be  obtained  in  one  operation  by  using  its  correct  factors  (Rem.  1, 
3 1  5),  muUipJijing  the  principal  by  one-sixth  as  7nani/  thousandths  as  there  am 
days. 

Examples    for    Practice. 
Find  the  interest  at  6%  per  annum. 


Principal. 

Time. 

Principal. 

Time. 

Principal. 

Time. 

1. 

$348 .  .  . 

38  days. 

7.15187.24. 

141  days. 

13.  $357.19 

.    95daysw 

2. 

8846 .  .  . 

219    " 

8.17152... 

59    "- 

14.  $1238  .  . 

18    " 

3. 

$.250.20  . 

.    55    " 

9.  $128.35  . 

53    " 

25  $3187.35 

96    " 

4. 

$918.30  . 

.    C2    " 

10.  $5341.75. 

36    '^ 

16.  $329.32 

215    " 

5. 

$18-2.10. 

.    45    " 

11.  $6275  ..  .  . 

48    " 

17.  $1568.75 

39    " 

6. 

$8531.40 

.    31    " 

12.  $135.75  . 

77    " 

18.  $718.25 

312    '' 

:      (In  the  following  examples,  find  the  exact  time  in  days  by  219.) 
What  is  the  interest  at  6%  per  annunt 

19.  Of  $738.25  from  Oct.  25,  1884,  to  Jan.  20,  1885  ? 

20.  Of  $8271.43  from  May  12,  1883,  to  Mareh  5,  1884  ?' 

21.  Of  $1538. 65  from  Feb.  18,  1884,  to  Nov.  18,  1884  ? 

22.  Of  $350.50  from  Sept.  30,  1884,  to  Dec.  31,  1884  ? 

23.  Of  $837.15  from  Jan.  13,  1884,  to  July  6,  1884  ? 

24.  Of  $1213.16  from  March  5,  1884,  to  Jan.  3,  1885  ? 

25.  Of  $628.45  from  Nov.  13,  1883,  to  March  8,  1884  ? 

26.  Of  $75.80  from  May  25,  1884,  to  Jan.  31,  1885  ? 

27.  Of  $950.38  from  Apr.  18,  1886,  to  Oct.  17,  1886  ? 
-  28.  Of  $32.12  from  June  9,  1885,  to  Aug.  13,  1885  ? 

29.  Of  $723  from  May  4,  1886,  to  July  3,  1886  ? 

30.  Of  $172.35  from  Nov.  18,  1884,  to"  Feb.  22,  1885  ? 

31.  Of  $5280  from  Aug.  14,  1883,  to  Apr.  3,  1884  ? 

32.  Of  $1538.25  from  May  7,  1885,  to  July  13,  1885-? 

33.  Of  $7125.40  from  Oct.  15,  1885,  to  May  3,  1886  ? 

34.  Of  $917.25  from  Apr.  20,  1886,  to  Dec.  12,  1886  ? 

35.  Of  $250.70  from  Jan.  25,  1885,  to  Nov.  15,  1885  ? 

36.  Of  $1215.30  from  Mar.  7,  1886,  to  Aug.  3,  1886  ? 

37.  Of  $720.19  from  Nov.  15,  1886;  to  Feb.  4,  1887  ? 
317 


INTEREST.  197 

•     318.  To  find  the  interest  at  6;;  by  the  "Banker's  Method,"  when 
the  time  is  less  than  60  days? 

Illustrative     Examples. 

1.  What  is  the  interest  of  SG50  for  3G  days  at  (j%  per  annum  ? 
Explanation.— One  thousandth  of  the  principal  Solution. 

is  the  interest  for  6  days  (310).     Hence,  using  a        $650,  int.  for  G  da. 

perpendicular  line  as  a  separatrix,  cut  off  3  figures      -^ -^ — -^ 

fromtherightof  the  principal,  obtaining  $.65  as  the      ^SjQO,      "       '*  3G  " 
interest  for  6  days  ;  and  6  times  this  result  or  $3.90 
will  be  the  interest  for  6  times  6  days  or  36  days. 

2.  What  is  the  interest  of  S928.50  for  45  days  at  Q%  per  annum  ? 
Explanation. — Using  a  perpendicular  sepa-  Solution. 

ratrix,  cut  off  three  figures  to  find  the  interest         $;928.50,  int.  for  G  da. 

for  6  days,  obtaining  $.9285.     Then  7  times  this  — 1^ ; — '—^^ -^  ,-~ 

interest  for  G  days,  or  $6.4995,  will  be  the  inter-        G  499o,  4^  '^ 

est  for  42  days  ;  and  one-half  this  interest  for  6  |4G43,  "       "     3  " 

days,  or  $.4643,  will  be  the  interest  for  3  days  ;  |gi96_j_  '(       «  45  " 
and  the  sum  of  the  interest  for  42  days  +  the 
interest  for  3  days  will  be  the  interest  for  45  days. 

3.  What  is  the  interest  of  88000  for  22  days  at  6^  per  annum  ? 

Explanation.— If  $8  is  the  interest  for  6  days.  Solution. 

4  times  $8  or  $32  is  the  interest  for  24  days  (2  days  8  OOP,  int.  for  6  da. 

more  than  the  given  time).     Subtract  the  interest        ~i  ^^       <.  24   « 

for  2  days  (^  of  $8,  or  $2,667)  from  the  interest  for  ^1^ 

24  days  ($32)  to  find  the  interest  for  24- 


2667,    "       ''     2 


days.  829,333,   ''      "  22   " 

Rule. — I.  Draw  a,  ■perpeiulicivlar  line  three  places  to  th>c 
left  of  the  decimal  point  of  the  principal.  The  result  irill 
be  the  interest  of  the  principal  for  6  days,  the  figures  to  the 
left  of  the  perpendicular  line  being  dollars. 

11.  Take  as  many  times  the  interest  for  6  days  as  the  given 
days  are  times  6  days,  or  such  a  part  of  the  interest  for  6 
days  as  the  given  days  are  a  part  of  6  days. 

Note  1.— Consider  the  interest  for  1  day  as  ^  of  the  interest  for  6  day?  ;  for 
2  days  as  |  of  the  interest  for  6  days  ;  for  3  days  as  \  of  the  interest  for  6  days  ; 
for  4  days,  deduct  i  of  the  interest  for  6  days  from  the  interest  for  6  days  ;  for  5 
days,  deduct  J  of  the  interest  for  6  days  from  the  interest  for  6  days. 

318 
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Note  2. — In  applying  the  above  rule,  if  the  time  is  less  than  60  days,  a  judi- 
cious subtraction,  as  in  111.  Ex.  3,  will  always  prevent  more  than  two  statements. 

Examples     for     Practice. 
Using  the  above  Rule,  and  proving  results  by  317,  find  the  interest. 


Principal.        Time. 

1.  $937.58.. 40  days. 

2.  $1250.75.52    " 

3.  $391. 40,. 47    " 

4.  8862. 65.. 38    " 

5.  $258 27    " 


Principal.        Time. 

6.  $532. 50..  19  days. 

7.  $1286.30.25    " 

8.  $9850 55    " 

9.  $3275.25.32    " 
10.  $891. 50.. 29    " 


Principal.        Time. 

11.  $418. 30.. 49  days. 

12.  $125. 90.. 53  " 

13.  $90.75..  .11  " 

14.  $8.35....  43  " 

15.  $7. 60.... 34  '' 


319.  To  find  the  interest  at  Q%  by  the  "Banker's  Method"  for 
any  number  of  days. 

Illustrative     Examples. 

1.  What  is  the  interest  of  $780  for  75  days  at  Q%  ? 

Explanation.— If  6%  is  the  rate  for  1  yr.  or  360 
da.,  ^  of  6%,  or  1%  must  be  the  corresponding  rate 
for  i  of  360  da.,  or  GO  da.  Hence,  using  a  perpen- 
dicular separatrix,  cutoff  two  figures  to  find  the  inter- 
est for  60  da.,  and  \  of  the  interest  for  60  days  will 
be  the  interest  for  15  da.  Add  the  two  results  to 
find  the  intei-est  for  60  + 15,  or  75  days. 


Solution. 

$7 

80,  int.  for  60  da. 

1 

95,    "      "    15   " 

$9 

75,    "      "    75  " 

2.  What  is  the  interest  of  $538.75  for  318  days  at  Q%  ? 

Solution. 
$5  38.75,    int.  for    60  da. 


Explanation.— If  $5.3875  is  the  inter- 
est for  60  da.,  5  times  that  sum  or  $26.9375 
is  the  interest  for  5  times  69  da.,  or  300 
da,  ;  and,  using  the  6-day  rule,  .3  times 
$5.8875,  or  $1.61625  is  the  interest  for  -/^  of 
60  da.,  or  18  da. 

Rem. — To  multiply  by  any  number  of 
tenths,  proceed  as  if  multiplying  by  an  integer,  and  place  the  orders  of  the  prod- 
uct one  place  to  the  right  of  the  orders  multiplied. 


$28 


9375, 
61625 


300  '" 

18  " 


55 -f 
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3.  What  is  the  interest  of  $950  for  112  days  at  6^  ? 


Explanation. — Add  the  interest  for  60 
da.  ($9.50) ;  the  interest  for  f^  of  60  da.  or 
48  da.  ($7.60)  ;  and  the  interest  for  ^  of 
48  da.  or  4  da.  (yV  of  $7.60  =  $.63  +  ),  ob- 
taining $17.73  + as  the  required  interest  for. 
113  da. 

319 


$9 

7 

$17 


Solution. 

50, 

int. 

for 

60  da. 

60, 

'i 

" 

48  " 

63, 

+    " 

" 

4  " 

73  + 


112 
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Bule. — I.  Draw  a  perpendicular  line  two  places  to  the  left  of 
the  decimal  point  of  the  principal.  TJie  result  will  he  the  in- 
terest of  the  principal  for  60  days  or  2  months. 

II.  Take  as  many  times  the  interest  for  60  days  as  the  given 
days  are  times  60  days ;  or  such  a  part  of  the  interest  for  60 
f^days  as  the  given  days  are  a  part  of  60  days. 

Note. — By  applying  the  above  rule  for  the  largest  multiple  of  60  days  contained 
in  the  given  time,  and  then  using  rule,  318,  for  the  remaining  days,  as  was 
done  in  111,  Ex.  3  and  3,  the  maximum  number  of  statements  in  any  example  will 
be  three. 


Examples    for     Practice. 


Using 
terest. 


Principal 
$750  .  . 
8175.50 
85282  . 
8723  .  . 
81835.80 
6.  8812.80 


the    above   Rule,  and   proving  results  by  Rule,  317,  find  the  \t\- 


Time. 
137  da. 
173  " 
121  " 
161  " 
17-4  " 
311  " 


Principal. 

7.  87136.20 

8.  87500.50 

9.  8596.20. 

10.  8317.40. 

11.  84181.25 

12.  8950  .  .  . 


Time. 
250  da. 
117  '' 
136  " 
112  " 

85  " 


Principal. 
84500  .  . 
8825.30. 
8612.20. 

8718.25. 

8875.75. 


Time. 
192  da. 
144  " 
156  " 
312  " 
189  " 


18.  81532.38  .  320 


At  6%  per  annum,  what  is  the  interest 

19.  Of  8875.10  from  June  1,  1885,  to  Aug.  3,  1885  ? 

20.  Of  874.50  from  Jan.  3,  1884,  to  May  4,  1884  ? 

21.  Of  8512.75  from  Dec.  15,  1885,  to  Jan.  18,  1886  ? 

22.  Of  85826.45  from  Aug.  15,  1885,  to  June  3,  1886  ? 

23.  Of  8925.38  from  May  13,  1885,  to  Dec.  24,  1885  ? 

24.  Of  81917.25  from  Jan.  25,  1884,  to  Aug.  8,  1884  ? 

25.  Of  85863.50  from  Feb.  28,  1886,  to  Oct.  18,  1886  ? 

26.  Of  8928.80  from  June  2, 1884,  to  Aug.  19, 1885  (1  y 

27.  Of  8759.40  from  May  5,  1885,  to  Sept.  19,  1886  ? 

28.  Of  82359.65  from  Jan.  12,  1884,  to  May  15,  1885  ? 

29.  Of  88211.75  from  Mar.  7,  1882,  to  Aug.  31,  1883  ? 

30.  Of  8506.15  from  Dec.  15,  1884,  to  Mar.  8,  1886  ? 

31.  Of  81275.25  from  Feb.  15,  1885,  to  Sept.  8,  1885  ? 

32.  Of  85918.70  from  Oct.  21,  1885,  to  Feb.  23,  1886  ? 

33.  Of  82612.50  from  Jan.  12,  1886,  to  Aug.  7,  1886  ? 

34.  Of  84105.09  from  May  30,  1885,  to  Nov.  18,  1886  T 
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320.  To  find  the  interest  at  Q%  for  years,  months  and  days. 


17 


123 


50, 
125, 


4  mo. 

1  mo.  12  da. 


(42  da.) 


63- 


5  mo.  12  da. 


Illustrative     Examples. 

1.  What  is  tlie  interest  of  S875  for  5  months  and  12  days  at  Q%  ? 

Explanation. — If  6%  is  the  Solution, 

rate  for  1  yr.  or  12  mo.,  i  of  6/.,         ig  75,  int.  for  2  mo. 
orlyo,  will  be  the  correspond- 
ing rate  for  i  of  12  mo.,  or  2 
mo. 

Hence,  cut  off  two  figures 
from  the  right  of  the  principal, 
obtaining  $8.75  as  the  interest 
for  2  mo. ;  and  twice  this  result, 
or  $17.50,  will  be  the  interest 
for  twice  2  mo.,  or  4  mo. ;  and 
.7  times  the  interest  for  2  mo.  (60  da.),  or  $6,125,  will  be  the  interest  for  .7  of  60 
da.,  or  42  da.  (See  Rem.  to  111.  Ex.  2,  319.)  Add  the  two  results,  obtaining 
$23.63—  as  the  required  interest  for  5  mo.  12  da. 

Proof. — An  ordinary  interest  year  is  supposed  to  be  divided  into  12  months  of 
30  days  each.  Hence,  to  prove  the  first  solution,  multiply  the  months  (5)  by  30 
and  add  in  the  odd  days  (12),  obtaining  162  days  as  the  equivalent  time  in  days. 
Then  apply  Rule,  317. 


Proof. 

5  mo.  12  da.  =162  d.a. 
($875  X.  162) -^6  =  $23,625  (317). 


2.  What  is  the  interest  of  $1248  for  1  yr.  4  mo.  5  da.  at  6^  ?  * 

Solution. 
$12;48,  int.  for  2  mo.  or  60  da. 


99:84, 
104, 


i  times  2,  or  16  mo, 
\  of  60,  or  5  da. 


$1001^ 


int. 


Explanation, — Draw  a  per- 
pendicular separatrix  as  before, 
obtaining  $12.48  as  the  interest 
for 2  mo.  Hence,  8  times  $12.48, 
or  $99.84,  must  be  the  interest 
for  8  times  2  mo.,  or  1  yr.  4  mo. ; 
and  -^^  of  the  interest  for  2  mo. 
(60  da.),  or  $1.04,  will  be  the 
interest  for  5  da.  Add  the  in- 
terest for  1  yr.  4  mo.  ($99.84)  to 
the  interest  for  5  da.  ($1.04)  to 
find  the  interest  for  1  vr.  4  mo. 
5  da. 

Proof. — Reduce  the  time  to  days,  considering  the  year  as  containing  360  da., 
and  each  month  as  containing  30  da. ;  then  find  the  interest  by  Rule,  317. 

Rule. — I.  Draiv  a  perpendicular  separatrix  tivo  places  to  the 
left  of  the  decimal  point  of  the  principal.     TJie  result  will  indi- 
cate the  interest  for  2  months  or  60  days. 
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for  1  yr.  4  mo.  5  da. 
Proof. 
1  yr.  4  mo.  5  da.  =  16  mo.  5  da. 

(16  X  30)  +  5  =  485,  time  in  days. 
($1285  X. 485) -^6  =  8100.88  (317), 
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II.  Take  as  many  times  the  above  result  as  the  glvemnonths 
are  times  2  DwiMis ;  and  apply  318  or  319  for  any  time  less 
than  2  mouths. 

Proofs. — 1.  Reduce  the  time  to  days  by  multiplying  the  years 
by  360,  the  months  by  30,  and  adding  in  the  odd  days.  TJien 
apply  Rule,  31*7. 

2.  Or,  multiply  the  principal  by  the  rate  for  the  given  time, 
which  is  one-half  as  many  hundredths  as  there  are  montJis  plus 
one-siccth  as  many  thousandths  as  there  are  days. 

Note. — The  second  method  of  proof  is  convenient  when  the  odd  days  are  ex- 
actly divisible  by  6. 

Examples     for     Practice. 
Find  the  interest  at  %%   by  the  above  rule  and  prove  results. 


Principal. 

Ti 

me. 

Principal. 

Ti 

me. 

1. 

$7500  .  .  . 

.    3 

tno 

15  da. 

11. 

$325.45  . 

.  1  yr.6  mo.  18  da. 

2. 

$8125.42  . 

.     9 

'•• 

18  " 

12. 

$896.30  . 

.  2  ""    3 

"        G  ," 

3. 

$918.30.  . 

.  11 

" 

25  " 

13. 

67125.30 

.  1  ''    7 

:^;; 

4. 

$412(3.50  . 

.    8 

a 

7  " 

14. 

$85.15.  . 

.  1  "    2 

5. 

$816.10.  . 

.    5 

3  " 

15. 

$815.20  . 

.  2  --    3 

..-  11  ..- 

6^ 

$915.20.  . 

.    7 

" 

11   " 

16. 

$240.35  . 

.  1   "    8 

--       6   '1 

7. 

$8175.25  . 

.    5 

" 

13  "  ^ 

^1. 

$8734.12 

.  3  '•    4 

.^     24] 

8. 

$4150.35  , 

.  10 

" 

18  '•' 

18. 

$342.15  . 

.  4  '^    9 

..     15   0 

9. 

$523.05  .  . 

.     5 

IG   ••- 

19. 

$1875.65 

.  2  "    5 

"       ^f 

10. 

$8275.75  . 

.     1 

20   -' 

20. 

$517.40  . 

.3   -11 

"    ^5^- 

(In  the  following  examples,  find  tlie  time  by  compound  subtraction3^1S.) 

J' 
What  is  the  interest  at  6>  per  annum 

21.  Of  $478.32  from  May  3,  1882,  to  July  6,  1884  ? 

22.  Of  $1375.70  from  Oct.  8,  1879,  to  Jan.  30,  1885  ? 

23.  Of  $51.30  from  Feb.  13,  1881,  to  July  9,  1883  ? 

24.  Of  $1286.58  from  Sept.  25,  1880,  to  Mar.  3,  1883  ? 

25.  Of  $5.36  from  Nov.  10,  1878,  to  May  8,  1885  ? 

26.  Of  $138.50  from  Jan.  18,  1884,  to  Jan.  15,  1885  ? 
^27.  Of  $8270.75  from  Mar.  12,  1881,  to  Feb.  28,  1885  ? 

Of  $415.60  from  Aug.  8,  1882,  to  May  19,  1884  U. 

29.  Of  $12.80  from  July  30,  1880,  to  Aug.  31,  1883  ? 

30.  Of  $280.70  from  May  1,  1878,  to  Apr.  12,  1884  ? 
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What  is  the  interest  at  6%  per  annum 

31.  Of  81508.25  from  Mar.  15,  1884,  to  Sept.  9,  1886  ? 

32.  "  " 
33. 
34. 
35. 


Of  $395.42  from  Aug.  19,,  1880,  to  July  3,  1882  ? 
Of  $531.73  from  June  23,  1882,  to  May  12,  1884? 
Of  $9217.15  from  Apr.  5,  1883,  to  Oct.  17,  1885  ? 
Of  $3519.20  from  Feb.  15,  1885,  to  July  25,  1886  ? 

To  find  the  interest  at  any  rate  per  annum  by  the  6%  rule. 


$8 

Solution. 
25.40,  int.  for  2  mo.  at  6%. 

24 
4 
2 

762 
127 
064  — 

"  "  6  ''  "  " 
"  "  1  "  "  " 
"      "15  da.    "   " 

$30 
10 

953  — 
318- 

"  7  mo.  15  da.  "  G% 

"      "    "         "  2% 

$20 

635 

-      -     -         "A^. 

331 

Illustrative    Example. 

What  is  the  interest  of  $825.40  for  7  mo.  15  da.  at  4^  ? 

Explanation. — First  find 
the  interest  at  6  ^ ,  as  shown  in 
320,  obtaining  $30,953. 

Since  the  given  rate  (4%) 
is  J  less  than  the  assumed  rate 
(6%),  the  interest  at  4%  is  l 
less  than  the  interest  at  6^. 
Hence,  diminish  $30,953  by  J 
of  itself  ($10,318),  obtaining 
$20.64—  as  the  required  in- 
terest at  Afo. 

Proof. — Reduce  the  time 
to  days  and  find  the  interest 
at  6%  by  Rule,  317.  4%  is 
I  of  Qfo,  therefore  take  |  of 
the  interest  at  6^  to  find  the 
interest  at  4%. 

Rule. — Find  the  interest  at  6%  for  the  given  time,  and 
increase  or  diminish  the  result  by  sioch  a  part  of  itself  as  the 
given  rate  per  annum  is  greater  or  less  than  6%. 

Proof. — If  necessary,  reduce  the  time  to  days;  and  find  the 
interest  at  6%  hy  Rule,  .317.  Multi-ply  the  interest  at  6%  by  the 
given  rate  per  annum,  and  divide  the  product  by  6. 

Note  1,— The  interest  at  6%  being  found,  to  obtain  the  interest  at  l,'^,  divide 
by  6  ;  at  U%,  divide  by  4  ;  at  %%,  divide  by  3  ;  at  3%,  divide  by  2  ;  at  4%,  sub- 
tract \  of  the  interest  from  itself  ;  atUfo,  subtract  J  of  the  interest  from  itself  ; 
at  5%,  subtract  i  of  the  interest  from  itself  ;  at  5hfo,  subtract  yV  of  the  interest 
from  itself  ;  at  61%,  add  ^  of  the  interest  to  itself  ;  at  7%,  add  ^  of  the  interest 
to  itself  ;  at  7^%,  add  \  of  the  interest  to  itself  ;  at  8%,  add  i  of  the  interest  to 
itself  ;  at  9%,  add  ^  of  the  interest  to  itself  ;  and  at  any  per  cent.,  multiply  the 
interest  at  dfo  by  the  given  rate  per  annum,  and  divide  the  product  by  6. 

331 


Proof. 

7  mo.  15  da.  =  225  da. 

($825.40  x.225)-^6  =  $30,953,  int.  at  6^ 

($30,953  x4)-^6  =  $20.635,  int.  at  4%. 
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Examples     for     Practice. 

d  the  interest  by  the  above  rule,  and  prove  results. 

Principal.      Rate.             Time. 

1.  $105 8^  ...  157  da. 

2.  $450 4^  .  .  .     79   - 

3.  $575.30  .  .  3%  .  .  .    85   '• 

4.  $350.90  .  .   5%.  .  .     48  '•- 

5.  $7500 7^  ...  139  " 

Principal.      Rate. 

6.  $895.80  .  .  7%  . 

7.  $375.20  .  10^  . 

8.  $4105.30  .  8%  . 

9.  $9500  .  .  .  9fo  • 
10.   $182.40  .  .  4:%  . 

Time 
yr.    mo. 

3 

2 

10 

1     9 

1     3 

da. 
5 
15 
24 
12 
18 

Finding  the  exact  time  in  days,  what  is  the  interest 

11.  Of  8375.45  from  May  9,  1886,  to  July  7,  1886,  at  8%  ? 

12.  Of  $1240.35  from  Sept.  15,  1885,  to  Feb.  5,  1886,  at  5%  ? 

13.  Of  $526.62  from  June  8,  1884,  to  Dec.  30,  1884,  at  7%  ? 

14.  Of  $857.25  from  Feb.  12,  1884,  to  Nov.  9,  1884,  at  4%  ? 

15.  Of  $7285.15  from  July  4,  1886,  to  Jan.  3,  1887,  at  4^^  ? 

16.  Of  $612.75  from  Jan.  1,  1886,  to  Mar.  5,  1886,  at  d%  ? 

Finding  the  time  by  compound  subtraction,  what  is  the  interest 

17.  Of  $2536.75  from  May  19,  1879,  to  July  15,  1884,  at  3%  ? 

18.  Of  $746.20  from  Apr.  5,  1882,  to  Jan.  9,  1886,  at  1%  ? 

19.  Of  $428.50  from  Oct.  25,  1878,  to  May  21,  1885,  at  12;^  ? 

20.  Of  8815.30  from  July  15,  1883,  to  Oct.  19,  1883,  at  7%  ? 

33!3.  Direct  method  of  finding  the  interest  at  any  rate  per  annum. 


Illustrative     Examples. 

1  What  is  the  interest  of  $157  for  84  days  at  5%  per  annum 


$1157, 
26- 


Solution. 

int.  for  72  da. 
-    '^      "  .12  " 


••■   84 


Explanation. — If  5%  of  the  principal  is 
charged  for  its  use  one  year  (360  da.),  \  of  hfo  or 
1  %  of  the  principal  should  be  charged  for  its  use 
\  of  360  da.,  or  73  da.  Hence,  draw  a  perpen- 
dicular line  as  previously  explained,  obtaining 
$1.57  as  the  interest  for  73  da. ;  take  J  of  §1.57, 
or  $.36,  as  the  interest  for  \  of  73  da.,  or  13  da. 
Add  the  two  results. 

Proof. — Cut  off  two  figures  from  the  right  of 
the  principal,  obtaining  $1.57  as  the  interest  for  73  da.  Hence,  for  84  da.,  the 
interest  must  be  ||  of  $1.57,  which  by  cancellation  can  be  simplified  to  I  of  $1.57, 
or  $1.83  +  . 
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$l|83  + 

Proof. 

(1.57x84)^72  = 


:81.83 
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$9 


7 

704,  int.  for  90  da. 

1 

284,  "  "    15  " 



2568,  "      ''     3  " 

24  4- 


108 


Proof. 
(83.852x108) -=-45: 


:89.24-f- 


2.  What  is  the  interest  of  8385.20  for  108  da3'3  at  %%  ? 
Explanation,— If  8%  is  the  rate  for  1  Solution. 

yr.  (360  da.),  i  of  8f„  or  If.,  must  be  thecor-  ^3  3520,  int.  for  45  da. 

responding  rate  for  \  of  360  da.,  or  45  da. 
Therefore,  draw  a  perpendicular  line  two 
places  to  the  left  of  the  decimal  point,  ob- 
taining $3,852  as  the  interest  for  45  da.; 
take  twice  |3.852,  or  $7,704,  as  the  interest 
for  twice  45,  or  90  da. ;  \  of  §3.853,  or  $1,284, 
as  the  interest  for  \  of  45  da.,  or  15  da. ;  take 
\  of  of  $1,284,  or  $.2568  as  the  interest  for  i 
of  15  da.,  or  3  da.     Add  the  three  results. 

Proof. — If,    as   already   explained,    the 
interest  for  45  da.  is  $3,852,  the  interest  for  108  da.  is  V¥  of  $3,852,  which  by 
reducing  fraction  to  lowest  terms,  is  simplified  to  V-  of  $3,852,  or  $9.24  +  . 

3.  What  is  the  interest  of  8750  for  1  3'r.  5  mo.  18  da.  at  ^%  ? 

Explanation.  —  If    %%    of    the  Solution, 

principal  is  the  rate  for  1  yr.  or  360 
da.,  \%  of  the  principal  must  be  the 
rate  for  1  of  a  year,  or  40  da.  (=1  mo. 
10  da.).  Hence,  multiply  the  inter- 
est for  \  yr.  ($7.50)  by  9,  obtaining 
$67.50  as  the  interest  for  %  yr.  or  a 
whole  year;  multiply  the  interest  for 
\  yr.  (40  da.  or  1  mo.  10  da.)  by  4, 
obtaining  $30  as  the  interest  for  4 
times  1  mo.  10  da.,  or  5  mo.  10  da. ; 
take  \  of  the  interest  for  40  da. 
($7.50),  obtaining  §1.50  as  the  inter- 
est for  \  of  40  da.,  or  8  da.  Add  the 
three  results. 

Proof.— Reduce  the  time  to  days, 
obtaining  528  days.  If  the  interest 
for  40  da.  is  $7.50,  the  interest  for  528  da.  must  be  -\-/,  or  -«/  of  §7.50. 

Rule. — I.  Draw  a  perpenclicidar  line  two  places  to  the  left 
of  the  decimal  point  of  the  principal,  and  the  result  will  he  the 
interest  of  the  principal  for  as  many  days  as  the  given  rate  is 
contained  times  in  360. 

II.    Tahe  as  many  times  the  above  result  as  the  given  period 
is  times  the  period  required  to  produce  such  result,  or  such  a 
part  of  the   above   result  as  the  given  period  is  part  of  the 
period' required  to  produce  such  result 
3-33 


87 

50,  int. 

for  1  yr.  or  40  da. 

67 

50,  " 

'•'  1  yr.  or  1  yr. 

30 

00,  - 

"    5  mo.  10  da. 

1 

50,  " 

"    8  da. 

$99 

00,  '•' 

•'  1  yr.  5  mo.  18  da. 
Proof. 

1  ordinary  interest  year    =360  da. 
5  '  "     months=150  da. 

18 
1  yr.   5  mo.   18  da.  =528  da. 

(87.50  x528)-^40  =  899.' 
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Note  1.— Cutting  off  two  integral  places  from  the  right  of  the  principal  will 
give  the  interest 


At  1%  per  an.,  for  1  year,  or  3G0  da. 


At  6f^  per  an.,  for  2  mo.,  or  GO  da. 


"  2%  " 

'      "6  mo.,  or  180  da. 

'!  ^^"  u 

'      "   1  mo. 

15  da.,  or  45  da. 

"  •d'/o     " 

'      "4  mo.,  or  120  da. 

'      "  1  mo. 

10  da.,  or  40  da. 

"  4.%    " 

'      "  3  mo.,  or  t)0  da. 

"lOftf    " 

'      "  1  mo. 

6  da.,  or  36  da. 

"H7o    " 

'      "  2  mo.  20  da.,  or  80  da. 

"12f^    " 

'      "1  mo. 

,  or  30  da. 

"  5%    " 

'      "2  mo.  12  da.,  or  72  da. 

•  Proof.— Multiply  l;^  of  the  principal  by  the  given  time  in  days,  and  divida 
tlic  jiroduct  by  the  number  of  days  required  to  produce  interest  equal  to  1%  of  thQ 
principal. 

NoTK  2. — To  find  how  many  days  are  required  to  produce  interest  equal  to  1% 
of  the  principal,  mentully  divide  3G0  by  the  given  rate  per  annum. 


Examples     for     Practice. 
Find  the  interest  by  the  above  rule,  and  prove  results. 


Principal. 


Bate. 


1.   1126 5% 


8720. 


10^ 


81350.  ....    4% 


/o 


81800.50 . 
84:5.08.  . 
81950.15.  .  .    ^'c 

82758.25  .  .  .  U'/o 
81275.50.  .  .    b% 


Time. 

.  39  da. 

.  51  " 

.  79  " 

140  " 

.  05  •'•' 

118  " 

315  " 

189  " 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Principal. 

8317.95  .  . 

8758 .... 
8375  .... 
88736.28  . 
83275.30  . 
8528.75  .  . 
8719.80.  . 
82125.25  . 


Rate. 

.    0%  . 

9^. 

12^. 


Time. 
yr.    mo. 
5 

8 
.      11 

7 


Finding  the  time  in  exact  days,  what  is  the  interest 

17.  Of  8750  from  Mar.  19,  1886,  to  Aug.  16,  1886,  at  10^? 

18.  Of  8238.40  from  Oct.  15,  1885,  to  Mar.  18,  1886,  at  5%  ? 

19.  Of  87128.15  from  Nov.  13,  1884,  to  Feb.  2,  1885,  at  8%  ? 

20.  Of  81875.40  from  Apr.  15,  1885,  to  Sept.  12,  1885,  at  4^%? 

21.  Of  88175  from  Aug.  13,  1883,  to  Jan.  5,  1884,  at  4%  ? 

22.  Of  85320.25  from  May  15,  1885,  to  Jan.  15,  1886,  at  9%  ? 
Finding  the  time  by  compound  subtraction,  what  is  the  interest 

23.  Of  8575.10  from  May  4,  1884,  to  Feb.  2,  1885,  at  5^  ? 

24.  Of  8348.52  from  Jan.  21,  1886,  to  Sept.  15,  1880,  at  8%? 
25:   Of  9275.40  from  July  21,  1880,  to  May  16,  1882,  at  ^o? 

26.  Of  85325.30  from  Sept.  30,  1882,  to  Aug  14,  1884,  at  3%? 

27.  Of  8375.25  from  Mar.  28,  1883,  to  Dec.  19,  1884,  at  10^? 

28.  Of  $2384,20  from  Apr.  3,  1884,  to  July  13,  1885,  at  U^^  ? 
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333.   To  find  the  amount. 


Illustrative     Example. 

On  Jan.  5,  1884,  I  gave  a  note  of  $713.40,  drawing  interest  at  ■ 
per  annum.     What  was  the  amount  due  on  May  28,  1884  ? 

Solution. 
From  Jan.  5  to  May  38  =  144  da. 
7!l340,  int,  for  90  da. 
3  567,       "     "  45   " 
713  +  ,  "     "     9   " 


Rule.  —  Find  the  interest 
of  the  prdncipal  by  the  most 
convenient  of  the  preceding 
rules ;  and  add  the  principal 
thereto. 


713 


40,    given  principal. 


$724,81  +  ,  principal  and  interest. 

Proof. 

($7,134  xl44)-^90  =  $11.41,  int. 
$713.40  +  $11.41  =  $724.81,  amt. 


Examples     for     Practice. 


Find  the  amount,  and  prove  result. 


Principal. 

Rate. 

Time. 

Principal. 

Rate. 

Time. 

yr.    mo.    da. 

1. 

$890.40  . 

..   h%. 

.  29  da. 

7. 

$515.50.  . 

.  9^. 

1     19 

2. 

$315.30  . 

..4^. 

.  72   " 

8. 

$734.40.  . 

.8^.. 

7   28 

3. 

$3750.30 

..7^. 

.  33  '' 

9. 

$600    .  .  . 

.5^.. 

8    15 

4. 

$840  .  .  . 

..6^. 

168  " 

10. 

$325.80.  . 

.  1%  .  . 

1      2 

5. 

$25    ... 

..%. 

.  92   '' 

11. 

$815.15.  . 

.4:%.. 

.15      8 

6. 

$415.75  . 

.  .  3^. 

.  75   -• 

12. 

$5120.90  . 

.&%.. 

.  2    11    12 

334.  To  find  the  accurate  interest  (311). 


Illustrative     Example. 


What  is  the  accurate  interest  of  $325 
for  24  days  at  %%  ? 

Explanation, — First  find  the  interest  for 
1  yr.,  obtaining  $19.50.  Since  the  accurate 
number  of  days  in  a  common  year  is  365,  the 
accurate  interest  for  24  days  must  be  -f^-^  of 
$19.50,  or  $1.28  +  . 

333—334: 


Solution. 

$325 

19.50,  int.  for  1  yr. 
x24 


365)  $468.00  ($1.28-1- 
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Rule, — Multiply  the  -principal  hy  the  rate  per  annum  to 
find  the  interest  for  one  year. 

Multiply  the  interest  for  one  year  hy  the  number  of  days 
and  divide  the  product  hy  365. 

Note  1. — If  the  time  is  greater  than  one  year,  multiply  the  interest  for  one 
year  by  the  number  of  years,  and  add  the  product  to  the  interest  for  the  odd  days 
in  the  fractional  part  of  year  as  obtained  by  the  above  rule. 

Note  2, — If  it  is  seen  that  the  ordinary  interest  at  the  same  rate  and  for  the 
same  time  will  not  much  exceed  $10,  first  find  the  ordinary  interest,  and  mentally 
deduct  yV  of  itself  to  obtain  the  accurate  interest. 

Note  3. — If  the  rate  is  6%  or  less,  it  will  be  more  convenient  to  move  the 
decimal  point  of  the  principal  one  place  to  the  left,  multiply  the  result  by  twice  the 
rate  %  per  annum,  then  by  the  number  of  days,  and  then  divide  by  73.  Thus, 
in  the  111,  Ex„  ($32,5x  .12  x24)-^73=$1.28  +  . 

Note  4. — Notes  2  and  3  may  be  used  as  proof  methods  to  verify  results  obtained 
by  the  rule. 


Examples     for     Practice. 

Find  the  accurate  interest,  and  prove  results. 

Principal.       Rate. 

Time. 

Principal. 

Rate. 

Time. 
yr.     da. 

93 

1.  $187,30  .  .    5%.  . 

15  da. 

7.   $8135.25  .  . 

.3%.. 

2.  81837.75  .    4^  . 

115    •' 

8.   $782,50    .  . 

.h%.. 

113 

3.  $853.25  .  .    6%. 

18  -- 

9,   $4150,35  .  . 

.7^.. 

25 

4.  $75,50    .  .    8%  . 

93   " 

10,  $913,25    .  . 

?>\%  .  . 

1    320 

5.  $375.40  .  .  3-1%  . 

146   '' 

11,  $2150,75  .  . 

5    271 

6.  $982.75  .  .  4|^. 

75  ''' 

12.  $538,50    .  . 

'.%%\\ 

2    118 

What  is  the  accurate  interest 

13.  Of  $758.20  from  Mar.  13,  1886,  to  Aug.  28,  1886,  at  6^  ? 

14.  Of  $1290.75  from  Jan.  10,  1885,  to  Oct.  7,  1885,  at  7^  ? 

15.  Of  $75.30  from  May  13,  1880,  to  Jan.  15,  1885,  at  ?>\%  ? 

16.  Of  $945.38  from  Aug.  5,  1879,  to  May  12,  1883,  at  i%  ? 

17.  Of  $3200  from  Oct.  12,  1882,  to  May  31,  1885,  at  \%  ? 

18.  Of  $625.80  from  Nov.  28,  1881,  to  Sept.  16,  1883,  at  h%  ? 

19.  Of  £235  17s.  6d.  from  May  2,  1885,  to  Sept.  25,  1885,  at  5%  ? 

Solution.— Reduce  17s.  6d.  to  a  decimal  of  a  £  by  215,  and  annex  to  the 
integral  £'s,  obtaining  £235,875,  Then  find  the  accurate  interest  at  5%  for  146 
days,  as  in  the  preceding  examples,  obtaining  £4.7175.  Reduce  the  decimal  part 
of  a  £  (.7175)  to  integers  of  the  lower  denominations  by  211,  obtaining  14s.  4.2d. ; 
making  the  required  interest  £4  14s.  4.2d. 
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Note  5. — In  reducing  the  lower  denominations  to  a  decimal  of  a  £,  extend  the 
reduction  to  5  decimal  places  and  omit  the  terminal  common  fraction. 

What  is  the  accurate  interest 

20.  Of  £430  10s.  from  June  3,  1885,  to  Aug.  5,  1885,  at  4^  ? 

21.  Of  £280  15s.  6d.  from  May  4,  1886,  to  July  13,  1886,  at  b%  ? 

22.  Of  £790  8s.  5d.  from  Feb.  18,  1885,  to.  May  6,  1885,  at  3^  ? 

23.  Of  3219.40  marks  from  May  3,  1882,  to  Aug.  18,  1883,  at  b%  ? 

INTEREST    PROBLEMS. 

335.    To  find  the  rate  per  annum,  when  the  principal,  interest, 
and  time  are  given. 

-Illustrative    Example. 

At  what  rate  will  $030  produce  $6. 72  interest  in  48  days  ? 
Explanation. — The  interest  of  Solution. 


$630  for  48  da.  at  1^  is  $.84. 

Divide  the  given  interest  ($6.72) 
by  the  interest  at  1%  ($.84),  and  it 
is  seen  that  the  given  interest  is  8 


6)5 


630,  int.  for  6  da.  at  &%. 
04,      "     "    48   "    "  " 

sir "    "    "  "  "  1^- 


IS  ^5et;ll   Liiau    Lue   given   iiilcicol  la  o  '  -  ^._^     ^ 

limes  the  interest  at  1%.     Hence,      $6.72  -^  8.84  =  8  times  {1%,  or  8f)rr 
the  rate  of  the  given  interest  must      p^oof :— Int.  of  $630  for  48  da. 
be  8  times  If.,  or  8/..  at  8^  =  $6.72. 

Rule. — Find  the  interest  of  the  given  principal  for  the  given 
time  at  1%  per  anmnn ;  and  divide  the  result  into  the  given 
interest. 

Note. — If  the  amount  is  given,  diminish  it  by  the  principal  to  find  the  interest. 

Examples     for     Practice. 
Proving  all  results,  at  what  rate  per  annum  will 

1.  $648  yield  $7.29  interest  in  81  days  ? 

2.  $3500  produce  $105  interest  in  4  mo.  15  da.  ? 
\     3.  $8730  amount  to  $8974.44  in  8  mo.  12  da.? 

X4.  $296  in  45  days  produce  $3.70  interest  ? 

5.  $500  in  9  mo.  6  da.  yield  $23  interest  ? 

6.  $3800  amount  to  $3874.10  in  78  days  ? 

\  7.  $810  yield  $17.64  interest  from  May  3,  '86,  to  Nov.  15,  '86  ? 

^8.  $750  amount  to  $776.50  from  Mar.,  1,  '85,  to  Aug.  7,  '85  ? 
9.  $380  amount  to  $396.91  from  Apr.  7,  '^Q,  to  Oct.  2,  '86  ? 
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326.  To  find  the  time,  when  the  principal,  interest,  and  rate  are 
given. 

Illustrative     Example. 

At  ^c  per  annum,  in  what  time  will  $315  produce  820.79  interest  ? 
Explanation. — Divide  the  given  interest 


(120.79)  by  the  interest  of  the  principal  for  1 
year  at  the  given  rate  ($13.00),  obtaining  1 
yr.  and  a  remainder  of  819,  that  is,jV/jy  of  a 
year.  Reduce  iV/ff  <^f  a  yr.  to  months  by 
multiplying  the  numerator  819  by  12,  and 
dividing  the  product  (9828)  by  the  denomi- 
nator (1260),  obtaining  7  mo.  and  a  remainder 
of  1008,  that  is,  i|a§  of  a  rao.  Reduce  -}§g| 
of  a  mo.  to  days  by  multiplying  the  numera- 
tor by  30,  and  dividing  the  product  (30240)  by 
the  denominator  (1260),  obtaining  24  da. 


Solution. 
$315  X. 04  =  $12.00 
$12.60)$20.79(1  yr. 
1260 
8.19 
12 


12.60)98.28(7  mo. 
88.20 
10.08 
30 


12.60)302.40(24  da. 
2520 


Rule. — I.  Fijvd  the  interest  of 
the  principal  at  the  given  rate  for 
1  unit  of  the  highest  apparent  de- 
nomination of  time ;  and  divide 
the  result  into  the  given  interest  to 
find  the  number  of  units  of  that 
denomination  of  time. 

II.  //  there  is  a  remainder,  multiply  it  by  the  next  lower 
denomination  of  time,  and  divide  the  product  hy  the  first 
divisor. 

Note. — If  the  amount  is  given  instead  of  the  interest,  apply  Note,  3S5. 


5040 
5040 

Proof :— Int.  of  $315  at  4^ 

for  1  yr.  7  mo.  24  da.  =  $20.7a. 


Examples    for    Practice. 
Proving  all  results,  in  what  time  will 
1.  $395  produce  $82.16  interest,  if  loaned  at  (j%  per  annum  ? 

$1940  amount  to  $2273.68,  if  loaned  at  8^  per  annum  ? 

$930  yield  $69.08  interest,  if  loaned  at  ^%  per  annum  ? 

$765  amount  to  $765.51,  if  loaned  at  A%  per  annum  ? 

$856  produce  $2.14  interest,  if  loaned  at  6%  per  annum  ? 

$7200  amount  to  $7239.20,  if  loaned  at  1%  per  annum  ? 

Any  principal  double  itself  at  3^  ?     At  4^  .?     At  5^  ?    At  6^  ? 

Any  principal  treble  itself  at  9>%  ?     Quadruple  itself  at  7^  ? 
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327.  To  find  the  principal,  when  the  interest,  time,  and  rate  are 
g^ven. 

Illustrative     Example. 

What  sum  loaned  from  Apr.  20,  1883,  to  Dec.  19,  1883,  at  8^  per 
annum,  Avill  produce  $8. 10  interest  ? 

Explanation. — 8%  o[$l.  Solution. 

or  8  cents,  is  the  intcrestof  $1  ^p^^  20to  Dec.  19  =  243  da. 

of  principal  for  1  yr.  or  360  243^45^5  4    times  l^/  =  8.054. 

da.     If  8  cents  IS  the  interest  -,  ^_  .s  ^  ^  ,  A  /,.,.,  •           ^,           *,  ^^ 

of  $1  for  3G0  da.,  J  of  8  cents,  ^'0^^)  ^S'l^O  (loO  times  SI,  or  ^150. 
or  1  cent,  is  the  interest  of  f  1 


for  \  of  360  da.,  or  45  da. 

If  1  cent  is  the  interest  of     Interest  of  8150  at  '&%  for  243  da.  =$8.10. 
§1  for  45  days,  the  interest  of 

$1  for  243  da.  will  be  as  many  times  1  cent  as  45  is  contained  times  in  243,   or 
$.054. 

If  $1  of  principal  will  produce  $.054  interest,  it  will  require  as  many  dollars  of 
principal  to  produce  $8.10  interest  as  $.054  is  contained  times  in  §8.10,  or  §150. 

Rule. — Divide  the  given  iixterest  hy  the  interest  of  $1  for  the 
given  time  and  at  the  given  rate. 

XoTE. — To  find  the  interest  of  $1,  divide  the  rate  per  annum  into  360,  and  the 
result  into  the  given  time  in  days,  regarded  as  cents.  If  the  time  is  given  in  years, 
months,  and  days,  reduce  to  days  by  Proof  I,  320. 


Examples     for     Practice. 
What  principal  will  yield 

1.  821.85  interest  in  G9  days  at  b%  ? 

2.  88.82  interest  in  84  days  at  6^  ? 

3.  822.50  interest  in  135  days  at  4^  ? 

4.  830.94  interest  in  6  mo.  28  da.  at  9^  ? 

5.  840.60  interest  in  1  yr.  5  mo.  12  da.  at  8;^  ? 
6.--867.20  interest  in  2  yr.  9mo.  18  da.  at  4^  ?  / 

7.  819.60  interest  in  1  yr.  2  mo.  21  da.  at  5^  ?  / 

8.  What  sum  loaned  from  Sept.  18,  1883,  to  Mar.  4,  1884,  at  %% 
per  annum,  will  produce  824.22  interest  (find  exact  time  in  days)  ? 

9.  A  lender  received  8182  interest  on  a  sum  loaned  at  8^,  on  May 
30,  1882,  and  paid  Jan.  19,  1883.  What  was  the  sum  loaned  (find  the 
time  by  comp.  subt ) .? 
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o28.  To  find  the  principal,  when  the  amount,  time,  and  rate  are 
given. 

Illustrative     Example. 

What  sum  of  mouey  loaned  from  Jan.  8,  1883,  to  May  12,  1883,  at 

9^  per  annum,  will  amount  to  83134.24  i* 

Explanation. — Find  the   inter-  Solution, 

est  of   $1   nt   97o    for   124    da.   as  j^^^.  g  to  May  12  =  124  da. 

explained  in  327,  obtaining  $.031  ;  i24_i-40  =  $.031    int.  of  61. 

annex  tiiG  rcriiiit  to  SI,  forming  the  '^    '   ,  ^„^  *    .    '^„,'         ,    '  o  ^.^ 

amount  of  $1.  81 +1031  =  $1.031,  amt.  of  81. 

If  U  of  principal  in  124  da.  at  ^1-031)  83134.240  (3040  times  $1. 
9%  will  amount  to  81.031,   it  will 

require  as  many  times  $1  of  princi-  Proof :— Amt.  of  83040  at  9;^  for  \ 

pal  to  amount  to  83134.24  as  the  124  da.  :=83134.24.      S 
given  amount  ($3134.24)  is  times  the 
amount  of  $1  (81.031),  or  $3040. 

Rule. — Divide  the  given  amount  bij  the  ainaunt  of  $1  for  the 
given  time  and  at  the  given  rate. 

Note.— To  obtain  the  amount  of  81,  find  the  interest  of  $1  by  Note,  327 ;  and 
annex  the  result  to  $1. 

Examples     for     Pjractice. 
What  principal  will  amount  to 

1.  817G.13  in  135  days,  if  loaned  at  8^  ? 

2.  8419.80  in  297  days,  if  loaned  at  %%  ? 
'     3.  8677.10  in  120  days,  if  loaneJ  at  6%  ? 

4.  87420.74  in  3  mo.  19  da.,  if  loaned  at  4:%? 

5.  89051.84  in  1  mo.  11  da.,  if  loaned  at  9^  ? 

'6.  81302.75  in  1  yr.  10  mo.  25  da.,  if  loaned  at  4^^  ? 

7.  What  principal  loaned  Sept.  5,  1885,  at  6%  per  annum  will 
amount  to  84513.60  on  Mar.  2,  1886  (find  exact  time  in  days)  ? 

8.  On  Mar.  18, 1885,  I  borrowed  a  sum  of  money  at  ^%  per  annum, 
and  on  Aug.  3,  1885,  I  paid  8488.80  in  full  of  principal  and  interest. 
What  was  the  sum  borrowed  (find  time  by  comp.  subt.)  ? 

9.  A  merchant  sold  goods  on  2  months'  credit.  The  bill  was  paid 
5  mo.  12  da.  after  the  date  of  purchase,  with  interest  at  6%  per 
annum,  by  remitting  a  check  for  8702.75.  What  sum  was  allowed 
for  interest  ? 
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REVIEW    OF    IN.TEREST. 

339.  General  Direction. — 1.  If  interest  is  required,  multiply 
the  principal  by  the  rate  of  interest  for  the  given  time. 

The  fa,te  of  interest  for  the  given  time  is  found  by  dividing  the  rate  per  annum 
into  360,  and  the  result  into  the  given  time  in  days  regarded  as  hundredths. 

2.  If  interest  is  given,  divide  it  hy  the  interest  of  1  unit  of 
the  required  term. 

Review     Examples. 

1.  On  May  16,  1886,  I  borrowed  $7500,  and  on  Aug.  o,  188G,  I 
paid  $7635  in  full  of  principal  and  ordinary  interest  computed  for  the 
exact  time  in  days.     What  rate  of  interest  did  I  pay  ? 

2.  If  a  man  borrow  $3450  in  Maryland  at  the  legal  rate  and  loan  it 
in  California  at  the  legal  rate,  what  will  be  his  gain  in  11  mo.  9  da.? 

3.  A  note  of  $525.30,  bearing  accurate  interest  at  b%,  was  given 
Jan.  19, 1881.  What  sum  Avill  discharge  the  note  on  July  15, 1883,  no 
previous  payments  having  been  made  ? 

4.  A  note  of  $582.75,  at  b%,  dated  May  2, 1884,  was  paid  Feb.  14, 
1885.     What  was  the  amount  of  the  payment  (exact  time  in  days)  ? 

5.  A  note  of  $850  amounted  to  $855.10  on  July  9,  1884.  When 
was  the  note  drawn,  if  interest  was  computed  for  the  exact  time  in 
days  at  A%  per  annum  ? 

6.  What  sum  loaned  at  9%  per  annum  on  April  13,  1885,  will 
amount  to  $977.16  on  June  11,  1885,  (time  obtained  by  comp. 
subt.)  ? 

7.  On  a  sum  borrowed  at  G%'  per  annum  and  loaned  at  8^  per 
annum,  I  realized  a  gain  of  $31.20  in  3  mo,  18  da.  What  amount  did 
I  owe  the  lender  at  the  expiration  of  that  time  ? 

8.  On  Mar.  3,  1885,  a  merchant  bought  goods  for  $780.16  on  GO 
days?'  credit,  but  did  not  pay  for  them  until  June  15,  1885.  What 
was  the  amount  then  due,  computing  interest  at  8^  for  the  exact  time 
in  days  ? 

9.  On  June  17,  1884,  I  loaned  $812  at  b%  per  annum,  and  when 
the  debt  became  due  I  received  $818.09  in  full  of  principal  and  ordi- 
nary interest  computed  for  exact  days.  At  wliat  time  was  the  debt 
paid? 
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10.  How  much  must  I  pay  for  the  use  of  68350,  borrowed  at  5^ 
per  annum  on  Jan.  18,  1885,  and  returned  Dec.  12,  1885  (find  the 
time  by  comp.  subt.)  ?  'S  '^  - 

11.  A  partner  was  allowed  Q%  per  annum  on  all  sums  invested  with, 
his  firm,  and  charged  (j%  per  annum  on  all  sums  withdrawn.  At  the 
beginning  of  the  year  he  had  18000  invested  ;  on  May  13,  he  invested 
S1500  additional ;  and  on  Aug.  9,  he  withdrew  $800.  What  was  the 
interest  balance  to  his  credit  at  the  close  of  the  year  (find  the  exact 
time  ill  days)  ? 

12.  A  contractor  borrowed  a  sum  of  money  for  3  mo.  18  da.  at 
Q%.  Not  having  sufficient  funds  to  meet  the  whole  obligation  at 
maturity,  he  gave  his  check  for  83054,  and  agreed  to  continue  the 
remainder  at  '^%  per  annum  until  paid.  The  sum  paid  by  check  was 
60^  of  the  debt  and  accrued  interest.  The  remainder  was  paid  1  mo. 
24  da.  later,  with  interest.  What  was  the  amount  of  the  second  pay- 
ment ? 

13.  On  July  IG,  1884,  I  gave  my  note  for  $380  with  interest  at  (j% 
per  annum,  and  when  the  note  became  due  I  paid  $409.64  in  full  of 
principal  and  ordinary  interest  computed  for  time  obtained  by  com- 
pound subtraction.     When  was  the  note  paid  ? 

14-  A  house  which  cost  85400  rents  for  630  per  month.  What  is- 
the  net  rate  per  annum  of  interest  received  on  the  investment,  if  the 
average  annual  expenses  are  8144  ? 

15.  On  Dec-  15,  1883,  a  manufacturer  borrowed  a  sum  of  money 
at  (S%,  and  on  Mar.  3,  1884,  he  paid  $9118.50  in  full  of  principal  and 
ordinary  interest  computed  for  time  obtained  by  compound  subtrac- 
tion.    AVhat  sum  did  he  borrow  ? 

16.  I  bought  a  house  and  lot  on  speculation  for  815325  ;  and  5  mo. 
11  da.  from  date  of  purchase,  I  sold  the  property  for  $16200.  If 
money  was  worth  ^%  per  annum,  how  much  more  did  the  transaction 
yield  than  by  lending  the  purchase  money  at  interest  ? 

17.  An  attorney  collected  a  claim  of  8450  with  ordinary  interest 
thereon  for  the  exact  time  from  Aug.  29,  1885,  to  Dec.  14,  1885,  at 
1%.  What  were  the  net  proceeds  due  the  creditor,  if  the  attorney's 
rate  of  commission  was  10^  ? 

18.  In  what  time  will  the  interest  at  8%  be  three-fifths  of  the 
principal  ? 

19.  On  August  15,  1881,  I  borrowed  67350,  and  on  Mar.  7,  1883, 
I  paid  87810.60  in  full  of  principal  and  ordinary  interest,  computing 
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the  time  for  the  fraction  of  a  year  in  exact  days.     At  what  rate  per 
annum  was  the  sum  loaned  ? 

20.  What  is  the  difference  between  the  accurate  interest  and  the 
ordinary  interest  of  $8500  from  May  13,  1885,  to  Oct.  19,  1885,  at  8^ 
per  annum,  computing  the  exact  time  in  days  in  both  cases  ? 

21.  A  sum  of  money  loaned  at  b%  yielded  $184.80  interest  in  1  yr. 
11  mo.  3  da.  In  what  time  would  the  same  sum  have  produced  $10.88 
interest  at  ii^  per  annum  ? 

22.  A  note  of  $584,  dated  Apr.  18,  188G,  was  paid  July  2,  1886. 
What  was  the  rate  of  interest  charged,  if  the  amount  paid  was  $594.95  ? 

23.  A  house  which  cost  $8400  is  rented  for  $700  per\nnum.  What 
is  the  net  annual  rate  %  of  interest  on  the  investment,  the  average 
annual  expenses  being  $125  for  taxes,  $21  for  insuralice,  $75  for  ground 
rent,  and  $59  for  repairs  ? 

24.  W^hat  annual  rate  of  interest  on  the  net  sales  is  equivalent  to  a 
discount  of  b%  on  the  gross  sales,  if  the  term  of  credit  is  CO  days  ? 

25.  What  trade  discount  will  equal  8^  per  annum  interest  on  the 
net  sales,  if  the  term  of  credit  is  90  days  ? 

26.  Considering  each  of  the  following  columns  as  a  separate  ques- 
tion, if  the  terms  marked  j/  are  given,  how  may  the  term  marked  ? 
be  found  ;  and  why  ? 


Principal 

Rate  per  annum 

Time 

Interest .    

Amount 


(8) 


(13) 

V 
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330.  Annual  Interest  is  interest  which  is  contracted  to  be  paid  at 
ihe  end  of  each  interest  year. 

Rem,  1. — When  notes  or  other  contracts  do  not  specify  the  time  at  which 
interest  shall  be  paid,  the  law  presumes  that  it  is  not  due  or  collectible  until  the 
principal  matures. 

Rem.  2. — If  interest  is  contracted  to  be  paid  at  specified  periods,  and  falls  in 
arrears,  a  few  States  sanction  the  collection  of  simple  interest  on  the  deferred  inter- 
est payments  from  the  time  at  which  they  were  due.    Where  interest  upon  deferred 
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interest  payments  cannot  be  legally  collected,  the  lender  can  demand  from:  the 
borrower  a  non-interest-bearing  note  for  the  principal  and  additional  non-interest- 
bearing  notes  for  the  interest  payments,  one  maturing  at  the  end  of  each  interest 
period.  Since  these  notes,  if  not  paid  at  maturity,  will  thereafter  draw  legal 
interest,  the  borrower  is  thus  practically  compelled  to  pay  interest  upon  interest. 

Illustrative     Example. 

What  is  the  amount  of  the  following  note  at  maturity,  no  pay- 
ments having  been  previously  made  ? 

$800.  maland,  Vb.,  May  4,  1882. 

Four  years  after  date,  I  pror,iise  to  pn,y  J.  S.  Sinclair,  or 
order,  for  value  received,  Eight  Hundred  Dollars,  with  interest 
at  6%,  payable  annually. ' '  J.  E.  Herrell. 

Solution. 

Face  of  note  at  interest  from  May  4,  1882,  is S800.00 

Interest  of  8800  for  4  years  at  Q%  (S800  x  .00  x  4)  is 192.00 

Annual  interest  of  S800  ($800  x  .06)  =  $48. 

Int.  of  §48  for  3  +  2  +  1  (  =  6  yr.)  at  G^  ($48  x  .06  x  G)  is  .  .         17.28 

Amount  due  at  maturity  of  note S1009.28 

Explanation. — If  the  interest  had  been  paid  when  due,  the  total  interest  pay- 
ment would  have  been  four  years'  interest  of  §800  at  G'/o,  or  §192;  but,  since  the 
first  aimual  interest  payment  ($48)  was  retained  3  years  after  it  was  due;  the 
second  annual  interest  payment,  2  years;  and  the  third,  1  year;  which  is  equivalent 
to  one  annual  interest  payment  (§48)  retained  3+2  +  1,  or  G  years  after  it  was  due, 
increase  the  previous  interest  by  the  simple  interest  on  the  deferred  interest  pay- 
ments (=6  years'  interest  of  §48  at  G'/o),  amounting  to  §17.28,  etc. 

Rem.  3. — The  total  time  during  which  the  interest  in  the  above  example  waa 
held  after  it  became  due  may  be  mentally  obtained  as  follows: 

Number  of  interest  periods  minus  1=4—1,  or  3. 

Half  the  number  of  interest  periods=^  of  4,  or  2. 

Total  time=3  x  2,  or  G  years. 
That  is,  multiply  the  number  of  interest  periods  minus  1  by  half  the  number  of 
interest  periods;  or,  if  more  convenient,  the  number  of  interest  periods  by  lialf 
that  number  minus  1. 

Rule. — Find  the  simple  interest  of  the  principal  to  the  date 
of  settlement,  and  increase  the  result  hy  the  interest  of  each  de- 
ferred interest  payincnt  from  its  due  date  to  the  date  of  its 
payment.  The  result  will  be  the  total  interest ;  to  which  add 
tJie  principal  to  find  the  amount. 
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Note.— If  the  time  between  the  date  of  the  note  and  the  date  of  settlement 
contains  a  fraction  of  a  period,  multiply  such  fraction  of  a  period  by  the  numbea 
of  whole  interest  periods,  and  add  the  product  to  the  result  obtained  by  applying 
Kem.  3  to  the  whole  periods. 


Examples     for     Practice. 


Find  the  amount  due  at  maturity. 

Principal.  Rate  per  annum. 


1.  $9500. 

2.  1350  . 

3.  $4500. 

4.  $8000. 

5.  $5000. 

6.  $7600. 

7.  $9250. 

8.  $7300. 

9.  $420  . 

10.  $3800. 

11.  $175  . 

12.  $825  . 


6^ 
8^ 

% 
10% 

5^ 
6^ 


Tim 
5  yej 
3     ' 

jrs 

Interest  payable. 
.  .  annually. 

4     ' 

[                                                   a 

5  ' 
3     ' 

'     3  mo.  . 

.  semi-annually. 

3     ' 

a 

4     ' 

1  ' 

2  ' 

1  ' 

2  ' 

1  mo.  . 

3  mo  .. 

2  "  .  . 
11   "  .  . 

.  .    quarterly. 

13.  No  interest  having  been  previously  paid,  what  is  the  amount  of 
a  note  of  $2400,  at  6^,  interest  payable  annually,  dated  Jan.  1,  1879, 
and  paid  Feb.  1,  1884  ? 

14.  A  merchant  bought  a  Avarehouse  for  $8000,  for  which  sum  he 
gave  his  note  without  interest,  j)ayable  in  2  years  from  date,  and  8 
separate  non-interest-bearing  notes  for  the  quarterly  interest  at  ^%  per 
annum,  payable  respectively  in  3  mo.,  6  mo.,  9  mo.,  12  mo.,  15  mo.,  18 
mo.,  21  mo.,  and  24  mo.  from  date.  If  nothing  was  paid  until  the 
maturity  of  the  note  for  $8000,  what  was  the  amount  then  due  ? 

15.  What  amount  will  be  due  Aug,  15,  1884,  on  a  note  of  $3500, 
drawing  interest  at  ^%  per  annum,  payable  semi-annually,  and  dated 
Feb.  13,  1882,  no  previous  payments  having  been  made  ? 

16.  A  note  of  $1532.60,  dated  Jan.  15,  1880,  and  drawing  interest 
at  6^  per  annum,  payable  quarterly,  was  paid  in  full  Mar.  13,  1883. 
What  was  the  sum  paid,  no  previous  payments  having  been  made  ? 

17.  What  sum  will  be  due  Jan.  18,  1885,  on  a  note  of  $3500,  dated 
May  8,  1881,  and  drawing  interest  at  5^  per  annum,  payable  semi- 
annually, if  the  first  four  interest  payments  were  paid  when  due,  and 
no  subsequent  payments  made  ? 
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331.  Compound  Interest  is  interest  which  for  the  first  interest 
period  is  computed  upon  the  principal  alone  ;  and  for  subsequent 
periods,  upon  the  principal  increased  by  its  accrued  interest. 

Rem. — Interest  may  be  compounded  annually,  semi-annually,  quarterly,  or  at 
still  shorter  intervals,  if  previously  agreed  to  by  the  parties  interested.  In  most 
States,  the  collection  of  compound  interest  cannot  be  legally  enforced  ;  but  if  the 
debtor  consents  to  pay  it,  to  receive  compound  interest  does  not  constitute  tech- 
nical usury. 


Illustrative     Example. 

What  is  the  compound  interest  of  14000  for  3  years  at  G;^  per 
annum  ? 


Explanation. — Find  the  interest 
of  the  original  principal  ($4000)  for 
one  year  at  6^^,  obtaining  $240,  to 
which  add  the  principal  to  find  the 
sura  due  at  the  close  of  the  first  year, 
which  will  constitute  a  nevr  principal 
for  the  second  year  ($4240).  Next 
find  the  interest  of  this  new  prin- 
cipal ($4240)  for  the  second  year  at 
6%,  obtaining  $254.40,  to  which  add 
the  second  year's  principal  ($4240)  to 
find  the  sum  due  at  the  close  of  the 
second  year,  which  will  constitute  a 
new  principal  for  the  third  year. 
Proceed  in  this  maimer  until  the 
amount  due  at  the  close  of  the  third 
year  ($4704.06)  is  obtained,  from 
which  subtract  the  original  princi- 
pal ($4000)  to  find  the  compound 
interest. 


Solution. 

$4000,  original  principal. 
.06,  rate  per  annum. 


$240.00,  interest  for  1st  yr. 
4000 
$4240,  new  principal,  2d  yr. 
.06 


$254.40,  interest  for  2d  yr. 
4240 
$4494.40,  new  principal,  3d  yr. 

m^ 

1269.6640,  interest  for  3d  yr. 
4494.40 
$4764.064,  amt.  at  close  of  3d  yr. 
4000,  original  principal. 

$764.06,  comp.  interest  for  3  yr. 


Rule. — I.  Find  the  interest  of  tlie  principal  for  the  first 
interest  period,  add  it  to  the  principal,  and  the  sum  luill  he 
the  second  principal. 

II.  Fijid  the  interest  of  the  second  principal  for  the  second 
period  of  time,  add  it  to  the  second  principal,  and  the  sum, 
will  he  the  third  principal. 
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III.  Proceed  in  this  manner  as  many  different  times  as 
there  are  periods  in  the  given  time.  The  last  result  luill  he 
the  amount  due. 

IV.  Suhtract  the  original  principal  from  the  amount  due, 
and  the  remainder  will  he  the  compound  interest. 

Note. — If  the  given  time  contains  a  fraction  of  an  interest  period,  find  by  the 
rule  the  amount  of  the  principal  to  the  end  of  the  last  cojnplete  period  ;  then  com- 
pute the  interest  of  this  amount  for  the  fraction  of  a  period,  and  add  it  thereto. 


Examples     for     Practice. 


Find  the  compound  interest. 

Principal.  Bate  per  annum 

...    5C^^ 


1.  18500 

2.  $6200 
$3500 

$7200 
$5300 


...  ^% 
...  ^ 
...  ^% 
...    5^ 

$9000 1% 

$8200 ^% 

$725     Q>% 

$1575 10% 

$183G H 


Time.  Interest  payable. 

3  yr annually. 

2  " semi-annually. 

4  " annually. 

3  " semi-annually. 

3  "  5  mo semi-annually. 

2  '' quarterly. 

1  '^  8  mo quarterly. 

1  "  7  " quarterly. 

2  "  5  "  18  da.  .  .  quarterly. 
1  '^  2  "  12  "  .  .  .  quarterly. 


[In  the  following  examples,  find  the  time  by  comp.  subtraction.] 

11.  A  young  man  deposited  $150  in  a  savings-bank,  and  received 
5%  per  annum  interest,  payable  quarterly,  and  compounded  if  not 
withdrawn.  What  amount  was  to  his  credit  at  the  close  of  the  second 
year  ? 

12.  What  is  the  amount  due  Feb.  15,  1885,  upon  a  note  of  $375.15, 
dated  May  7,  1881,  and  drawing  interest  at  ()%  per  annum,  com- 
pounded semi-annually,  no  payment  having  been  previously  made  ? 

13.  AVhat  sum  will,  on  May  19,  1884,  discharge  a  note  of  $2750, 
dated  Aug.  15,  1882,  and  drawing  interest  at  8%  per  annum,  com- 
pounded quarterly,  no  previous  payments  having  been  made  ? 

14.  A  note  of  $3500,  dated  May  5,  1880,  drawing  interest  at  6% 
per  annum,  compounded  semi-annually  if  not  paid,  had  the  first  5 
interest  payments  paid  when  due.     What  was  the  amount  due  upon 
the  note  Dec.  25,  1884,  if  no  subsequent  payments  were  made  ? 
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333.  The  labor  of  computing  compound  interest  may  be  abridged 
by  the  use  of  the  following 

COMPOUND     INTEREST    TABLE, 
Showing  tJie  a moinit  of  $1  at  compound  interest  for  any  nuni- 
ber  of  years  froln  1  year  to  5,^  years  inclusive. 


Irs. 

1  per  ct. 

i,-^  per  ct. 

2  per  Ct. 

2H  per  rt. 

G  per  ct. 

3J^  lorct. 

!  prr  ct. 

Trs. 

r 

nn:)  on) 

1.01 ^o  000 

1.0200  COnO 

1.02.73  (7300 

1.CC09  0000 

1.0350  00»0 

l.-.;03  0100 

1 

2 

l.u2  I  (iftO 

1.0.102  -.'-.O 

1.04l'4  01103 

l.T)-.03  2  <I3 

1.0303  0000 

1.0712  2300 

1  081  i  0030 

S 

3 

i.iiaoa  oil) 

1.045 i  784 

l."012  08U3 

1.07C8  93.2 

1.0027  2700 

1.1087  1787 

1.12!3  CIOO 

3 

4 

1.0406  oia 

l.oon  036 

1.0S24  3216 

1.1033  1233 

1.12.53  0881 

1.147;  •-■•M 

1.1098  585; 

4 

5 

1.0510  lul 

1.1040  8o80 

1.1314  0S21 

1.1502  7407 

1.1870  8631 

1.2106  5230 

5 

6 

l.nfiir,  202 

1.0931  4.33 

1.1261  C2I2 

1.139G  9342 

1.1910  5230 

1.2292  5533 

1.2633  13.12 

G 

7 

1.0721  3Sl 

\.Vm  450 

1.1486  83.7 

1.1886  8573 

1.2233  7387 

1.2722  7926 

1.3139  3173 

S 

1.0-I2S  r.ii? 

1.1261  926 

1.1710  5938 

1.2184  0293 

1.2367  7008 

1.31i:8  0904 

1.3685  G3I.3 

(3 

9 

1.0!)3.i  S5( 

1.U33  900 

1.1950  9257 

1.2488  02D7 

1.3047  7318 

1.3C28  97:' 5 

1.4233  1181 

9 

10 

1.1046  221 

1.1605  408 

1.2189  8442 

1.2300>J51 

1.3439  1033 

l.":it,5  9876 

l..:S02  4123 

10 

11 

1.11-6  e«i 

1.1779  489 

I.2'!33  7)n 

1.3f20  8600 

1.C842  3387 

1.45r.9  €372 

1.5394  £137 

■\\ 

li 

l.iaoij  2.-.0 

1.1956  182 

1.2682  4173 

i.3i-:3  r5S2 

1.4257  6089 

1.5113  CioG 

1.60103  22 

13 

i:j 

1.13S0  9:i.! 

I  21.35  .'■.21 

1.2930  O,;.:') 

1..5783  1134 

1.4C33  3371 

1.3633  E.jns 

1.6030  73 -.1 

13 

14 

1.1191  712 

I. '317  557 

1.3194  7.87J 

1.1123  7-;52 

1.5125  8972 

I.CISJ  9!C2 

1.7316  7645 

11 

15 

1.1609  C3J 

1.2502  321 

1.3458  C834 

1.M82  9317 

1.5379  0742 

1.C733  4iiJ 

1.S033  4351 

l.i 

16 

1.1 7J-.  7=!1 

1.2189  855 

1.3727  8370 

l.«!3  0502 

1.6017  0541 

1.7=33  86ril 

1.S729  8123 

10 

IT 

1.1843  on 

1.2880  203 

1.4002  4142 

1.3216  1S25 

1.0523  4703 

1.79:o  7535 

1.9179  0J.50 

1/ 

IS 

l.lOil  475 

l..-!073  406 

1.42S2  4C25 

1.C390  r072 

1.7021  3303 

1.8574  8920 

2.0253  1052 

13 

19 

1.2IISI  o:i ) 

1.3269  507 

1.45C8  1117 

1.5086  .5019 

1.7335  0003 

1.9225  0132 

2.1(103  4913 

10 

20 

1.2.'0l  9jJ 

1.34C8  553 

1.4859  47:9 

1.6383  1644 

1.30C1  1123 

1.9897  8S33 

2.1911  2311 

20 

21 

1.2323  »19 

1.3670  573 

1.5156  6631 

1.6793  81£5 

1.8602  94.57 

2.0594  ZV.t 

2.27.<;7  CS07 

21 

23 

1.J4I7  1  !) 

1.3873  637 

1.34.59  7;lo7 

1.7215  7140 

I.DIGI  03<:i 

2.1315  11:3 

2.3693  1379 

23 

23 

1.2.71  C3I 

1.4083  772 

1.5768  9923 

1.7643  100-3 

1.9733  8031 

2.2001  1143 

2.4647  13.75 

23 

24 

1.26»7  3)6 

1.4295  028 

1.0084  3725 

1.S087  2393 

2.0327  0411 

2.2333  23a 

2..5G33  CU7 

24 

25 

1.2821  S2J 

1.4.509  451 

1.0400  0309 

1.8339  4410 

2.0937  7  703 

2.36C2  i403 

2.JJ53  3:33 

2j 

23 

1.2932  r.63 

1.4727  0S5 

1.6734  1811 

1.9002  0270 

2.15C5  9127 

2.4459  £353 

2.7721  6973 

"0 

27 

1.30S>  0« 

1.4348  002 

1.7068  8618 

1.9478  0002 

2.2212  8901 

2.5315  ( 711 

2.K.;33  0858 

2/ 

1.3212  910 

1.5172  222 

1.7410  2421 

1.DDC4  9502 

2.2879  ;7C0 

2.C2J1  7103 

2.1'937  0332 

23 

29 

1.3315  039 

1..5399  80". 

1.77.58  416) 

2.0464  0739 

2.3565  C551 

2.7113  7703 

3.1133  5145 

29 

30 

1.3478  430 

1.5630  832 

1.8113  6138 

2.0975  G(53 

2.4272  6247 

2.S007  E370 

3.2233  0751 

30 

31 

1.3C13  271 

1.5805  2'?i 

1.8473  8*82 

2.1500  P677 

2.5000  8035 

2.9050  C148 

3.3731  3341 

SI 

S3 

1.3743  407 

1.6103  243 

1.8843  4039 

2.2037  5694 

2.5750  S276 

3.>.0u7  07:9 

3.;   80  5873 

33 

S3 

1.338fi  90 1 

1.6341  792 

1.9222  314  1 

2.2.583  5086 

2.6523  3524 

3.1119  4235 

3.6483  8113 

33 

34 

1.4025  770 

1.6589  964 

1.9J06  7603 

2.3153  2213 

2.7319  0.530 

3.2208  C033 

3.7;.       1631 

34 

3.5 

1.4166  028 

1.6838  813 

1.9398  89.-5 

2.3732  0519 

2.S1S8  C245 

3.3335  90 15 

3.9460  8399 

3o 

33 

1.4307  698 

1.7091  395 

2.0398  8734 

2.4325  3532 

2.8982  7333 

3.4502  0511 

4.10.79  3233 

30 

3J 

1.4450  7o5 

1.7347  766 

2.0806  831.9 

2.4933  4870 

2.98.72  2668 

3.5710  2.743 

4.26S0  sono 

3/ 

3^ 

1.4  .fta  272 

1.76117  983 

2.1222  9873 

2.5.536  8242 

3.0747  8348 

3.K9.10  11.32 

4.4338  13.:3 

33 

39 

1.4741  22-. 

1.7<72  M3 

•2.1647  4477 

2.G193  7448 

3.1670  2698 

3.8253  7171 

4.(ilt:3  (539 

3D 

■40 

1.4888  0.7 

i.3i4>  m 

:;.208O  3963 

2.6S30  63S4 

3.2620  3770 

3.9392  5372 

4.3010  23U3 

40 

41 

1.5037  r2l 

1.8112  2!7 

2.2522  C046 

2.7321  9043 

3.3598  9893 

4.0973  3381 

4.99.70  C145 

41 

ii 

1.3187  8*3 

I.SJ88  471 

2.2372  4447 

2.3 -'09  932J 

3.4606  9589 

4.2112  5799 

5.U27  SoOl 

43 

n 

1.5339  77^ 

1.8968  798 

2  3431  89C6 

2.8915  2008 

3.5645  1677 

4.3807  0202 

0.4004  9  27 

43 

i  I 

l..i493  178 

1.0253  330 

2.3900  r.314 

2.9633  ('808 

3.6714  5227 

4.5433  41C0 

0.G1G5  1503 

4  1 

u 

1.3C48  107 

1.0542  130 

2.4378  5421 

3.0379  0328 

3.7815  9584 

4.7023  S833 

5.S411  7..C8 

4J 

i") 

1.58  11  r«3 

1.9<33  202 

2.4806  1123 

3.1133  5086 

3.8930  4372 

4.8669  4110 

0.0743  2271 

43 

it 

1.531  2  C:il 

2.01J2  791 

2.5363  4331 

3.1U16  9713 

4.0118  9.503 

5.0372  8404 

0.3173  1362 

4/ 

<-^ 

1.0122  2il 

2."  131  7.S3 

2.5870  7039 

3.2714  8956 

4.1322  5188 

5.2U5  8898 

G.5705  -.824 

43 

o 

l.C2<;  4<3 

2.0741  305 

2.6388  1179 

3.3532  7680 

4.2562  1944 

5.3960  0-159 

0.8333  4337 

40 

£.0 

1.G446  318 

2.1052  424 

2.6915  8333 

3.4371  0872 

4.3839  0602 

5.5849  2686 

7.1066  83:5 

50 

51 

l.onio  7?1 

2.1368  211 

2.7451  1979 

3.5230  3644 

4.5154  2320 

.5.7803  9930 

7.3909  50(^8 

.31 

£^ 

1.C773  R89 

2.1688  734 

2.8003  2819 

3.C111  1235 

4.6508  8590 

5.9827  1.127 

7.6865  8871 

.53 

C3 

l.Mll  C-.8 

2.201 1  065 

2.8503  3175 

3.7013  9016 

4.7904  1247 

6.1921  03i'4 

7.9941)  5226 

53 

54 

1.7111  103 

2  2311276 

2.9134  6111 

3.7939  2491 

4.9341  2185 

6.4088  .'202 

8.3138  1135 

?4 

55 

I.i2s3  2;: 

2.;<,79  439 

2.9717  3067 

3.3387  7333 

5.0821  4859 

6.0331  4114 

8.6463  0692 

5J 

!  rati  per  i 


Note  1. — To  find  lUe  amount  to  which  any  given  i>riDcipal,  at  compound  inic 
and  fa-  ■.■■ay  numbc-  of  years  given  ia  t'.ic  preceding  tables  : 

UnUip'.i/  the  given  principal  bj  I'.ie  amomit  o/  $1  of  principal  for  Vie  given  time  out 

KcyiE  -•.—To  fuul  the  couipou:id  iiitcrcst  which  any  g'vca  princi.jal  will  [.i 
nniobcr  of  Tears  given  In  the  preceding  tables: 

ShUracttX  front  t^te  tfnioinit  of^\fort':e  given  time  atidrcteprr  atmum^  as  s?iowh  itt  t'le  tnh'e  ;    I 
Merett  o/Cl  of  principal.    iltUtipiy  Lie  coiiiponud  iulerat  o/Cl  of  principal  b)  the  giteu  principal. 


11  increase  at  any  rate  per  anDum, 


I,  asslioiru  in  the  TaUe. 
itc  i>cr  auDuni,  and  for  any 
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COMPOUND     INTEREST    TABLE, 
Slioiving  the  amount  of  $1  at  compound  interest  for  any  nuni~ 
her  of  years f  from  1  year  to  55  years  inclusive. 


Yr-, 

4)^  per  ct. 

5  prr  ct. 

G  per  cf. 

7  per  ft. 

8  per  ct. 

9  per  ft. 

10  per  ct. 

Irs. 

1 

i.04o0  onf>o 

1.0500  000 

1.0600  003 

I.n7  0  0  0 

l.osno  000 

1.0900  000 

1.1000  000 

1 

a 

1.091-0  25.  0 

1.10.5  000 

1.1236  030 

1.U49  000 

1.1664  000 

1.1881  03J 

1.2100  0..0 

2 

3 

1.1411  6612 

1.1576  250 

1.1910  100 

1.J250  4;o 

1.2597  120 

1.2350  2  0 

1.3310  O'O 

3 

4 

1.1925  1860 

1.2155  003 

1.2024  770 

1.3107  900 

1.3634  8  '0 

1.4115  8  6 

1.4641  000 

4 

■0 

l^JCl  6194 

1.2702  816 

1.3382  253 

1.4025  517 

1.4603  281 

1.5386  240 

1.6105  loo 

5 

G 

1.3022  6012 

1.3400  9-6 

1.4185  101 

1.5007  301 

1.5868  743 

1.6771  001 

1.7715  610 

6 

7 

1.3C0^  6IK3 

1.4071  004 

1.5036  33 

1.0057  815 

1.7138  243 

1.82«0  301 

1.0487  171 

7 

8 

1.4221  0U61 

1.4774  554 

1.5938  481 

1.7181  802 

1.8509  3  2 

1.9025  626 

2.1433  888 

» 

9 

1.4860  9514 

1.5-.13  282 

1.6894  7.10 

1.8384  592 

1.9390  046 

2.1718  J03 

2.3579  477 

9 

10 

1.5529  6942 

1.0288  946 

1.7908  477 

1.9071  514 

2.1589  250 

2.3673  637 

2.5337  425 

10 

11 

1.C228  5305 

1.7103  394 

1.8982  986 

2.1048  520 

2.3316  390 

2.7804  264 

2.''531  167 

11 

Vi 

1.6958  8143 

1.7958  563 

2.0121  905 

2.2521  916 

2.5181  701 

2.8126  643 

3.1384  234 

12 

13 

1.7721  9610 

1.8856  491 

2.1329  283 

2.4098  450 

2.7196  237 

3  0658  046 

3.1522  712 

13 

14 

1. 85! 9  4492 

1.9799  316 

2-2009  o;o 

2.5785  3:2 

2.0371  936 

3.3417  270 

3.7374  983 

14 

l.i 

1.9352  8244 

2.0789  282 

2.3965  6»2 

2.7590  315 

3.1721  6j1 

3.C424  825 

4.1772  4.>2 

15 

16 

2.0223  7015 

2.1828  746 

2.5403  517 

2.9521  633 

3.4259  426 

3.9703  059 

4.5949  730 

16 

17 

2.1133  7C81 

2.2920  183 

2.0927  728 

3.1588  152 

3.7.00  181 

4.3276  334 

5  0.744  7.3 

17 

l!* 

2.2084  7877 

2.4066  192 

2.8543  392 

3.3799  323 

3.096O  105 

4.7.71  2  4 

5.75.';9  173 

18 

19 

2.3078  €031 

2.5269  502 

3.0255  995 

3.6165  275 

4.3157  Oil 

5.1416  613 

6.1159  330 

19 

20 

2.4117  1402 

2.6532  977 

3.2071  3„5 

3.8896  845 

4.6609  571 

5.6044  log 

6.7275  000 

20 

21 

2.52C2  4116 

2.7859  628 

3.3995  636 

4.U05  624 

5.0338  337 

6.1088  077 

7.:002  499 

21 

2-2 

2  U336  5.;0l 

2.9252  6..7 

3.0035  374 

4.4304  017 

5.4305  404 

6.6586  004 

8.1402  749 

22 

23 

2.7521  603 -. 

3.0715  238 

3.8197  497 

4.7405  209 

5.8714  137 

7.2578  745 

8.9543  024 

23 

24 

2  8760  1383 

3.J2'.0  9J9 

4.0489  340 

5.0723  673 

6  34U  8.7 

7.9110  802 

9.3497  3.7 

24 

2J 

3.0054  3446 

3.3803  649 

4.2918  707 

5.4274  326 

6.8434  7.2 

8.6230  807 

13.8347  059 

25 

2G 

3.1406  7901 

•3.5556  727 

4.5493  830 

5.8073  5:9 

7.3963  5C2 

9.3301  579 

11.9131  763 

26 

27 

3.2820  0956 

3.7334  5o3 

4.8223  4  ,9 

6.2138  676 

7.9880  675 

10.2450  821 

13.1099  912 

27 

2S 

3.4296  9999 

3.9201  291 

5.1116  8u7 

6.6488  384 

8.6271  164 

11.1671  3j5 

14.4209  936 

23 

29 

3.5840  3649 

4.1161  3,0 

5.4183  879 

7.1142  571 

9.3172  743 

12.1721  821 

15.8630  93J 

29 

30 

3.7453  1813 

4.3219  424 

5.7434  912 

7.6122  550 

lJ.0626  569 

13.2676  7.5 

17.4494  023 

30 

31 

3.9138  5745 

4.5380  305 

6.0881  006 

8.1451  129 

10.8676  6D4 

14.4617  603 

19.1943  4:5 

31 

32 

4.0S99  8104 

4.7049  415 

6.4533  8o7 

8.71:2  7.8 

11.7370  830 

15.7633  288 

21.1137  768 

32 

33 

4.2740  3013 

5.0031  885 

6.8405  839 

9.32:3  308 

12.6763  4,6 

17.1820  £81 

23  2.51  544 

33 

34 

4.4663  6154 

5.2,33  4S0 

7.2510  253 

9.j;8l  135 

13.63.a  306 

18.7-84  103 

25  5476  609 

34 

35 

4.6673  4761 

5.51C0  154 

7.08C0  8^8 

13.6765  815 

14.7853  443 

23.4139  679 

28.1024  369 

35 

3G 

4.8773  7840 

5.7918  101 

8.1472  520 

11.4233  422 

15.96n  713 

2:2512  2-0 

33.9126  8C5 

36 

Z7 

5.09U8  0049 

6.0814  009 

8.036O  871 

12.2236  181 

17.2456  2  6 

24.2:53  353 

3  1.0009  4  6 

3r 

3S 

5.3262  1921 

6.3854  773 

9.1542  521 

13u7i2  7.4 

13.6252  756 

20.4366  8-5 

57.4343  434 

3-* 

39 

5.5658  9908 

6.7047  512 

9.7035  o;5 

13.0:48  2.J4 

2).1152  977 

28.81  9  817 

41.1:47  778 

39 

40 

5.8163  6454 

7.0399  S»7 

10.2857  179 

14.9744  5.3 

21.7245  215 

31.4094  2o3 

45.2592  50J 

40 

41 

6.0781  0094 

7.3919  882 

10.9028  610 

16.0226  6  D 

23.4624  832 

34.2362  673 

49.7831  811 

41 

42 

6.3516  1543 

7.7015  876 

11.5570  3j7 

17.1442  5.8 

25  3304  813 

37.3175  323 

54.7636  932 

42 

43 

6.6374  3813 

8.1496  609 

12.1504  546 

18.3443  548 

2  7.3666  404 

4  (.6761  O08 

60.2400  602 

43 

44 

6  9361  2230 

8.5571  503 

12.9854  819 

13.02S4  5.6 

2)  5559  717 

44.3363  507 

6 -.2  43  7a 

44 

45 

7.2482  4843 

8.9850  078 

13.7646  lu8 

21.0024  CIS 

ol.i,204  434 

48.3272  861 

72.83.4  857 

45 

46 

7..-.r44  19C1 

9.4342  582 

14.5904  875 

22.4725  2.14 

34  4740  853 

52.6767  419 

81.1705  3:1 

46 

47 

7.9152  6849 

9.9059  711 

15.4659  107 

24.1457  073 

3/  2320  122 

57.4176  486 

88  1074  t53 

47 

48 

8.2714  5.-.57 

10.4012  697 

10.3938  717 

25.7233  C65 

40.2105  731 

62.58  2  3.0 

97.0172  3.8 

48 

49 

8.6436  7107 

1  1.9213  331 

17.3775  040 

27..:239  3  10 

43.4274  ISO 

68.2179  083 

13;;.7189  572 

49 

50 

9.0326  3627 

11.4673  998 

18.4201  543 

23.4570  251 

46.9016  125 

74.3575  101 

117.3908  529 

50 

51 

9.4391  0490 

12.0407  698 

1D.5253  655 

31.5190  168 

50.6537  413 

81.0498  C63 

1:9.1299  3'2 

51 

52 

9.8638  6463 

1.'.6428  083 

20.0968  853 

33.7253  480 

5J.7lOO  4  3 

88.34  J 1  6.5 

142.0409  Hi 

£2 

53 

10.3077  3853 

13.2749  487 

21.9386  985 

36.0861  224 

53.0825  241 

96.:951  <49 

156.2472  2.72 

53 

54 

10.7715  8077 

13.9386  961 

23.2550  204 

33.6121  £03 

63.8091  203 

1' 4.061 7  (73 

171.87:D  4.7 

54 

55 

11.2503  0817 

14.0356  309 

24.6503  216 

41.3150  015 

68.0138  501 

114.4.t2  C:6 

1S3.0501  4.3 

55 

NoTK  3.— The  amount  or$l  for  more  than  53  years  is  equal  to  the  product  of  the  araount  of  {1  for  aay  twocrr.:ore  numbers 
of  years  in  the  Table  whose  sum  is  equal  to  the  given  time.  Thus,  the  amount  of  $1  at  comrouad  interest  fjr  S3  years  at 
8r.  per  annum,  is  equal  to  the  product  of  the  amouniof$l,  at  Sg.  lor  50  years  (Jlfl.001Ci:5)  multiplied  by  tic  amount  of  $1, 
at  8S,  for  48  years  ($10.:i05-3I).  that  is,  $10.90101:5X40.2105731,  or  S1SS5.9J07170+. 

XoTi  4  —When  the  interest  is  to  be  compounded  semiannually,  find,  from  the  Table,  the  amount  or  interest  at  ovehalj 
the  rate  per  annum  for  twice  the  number  of  years.  Thus,  the  compound  interest  of  CI  for  10  ycsrs  at  5,"  per  annum.pai^aftj* 
temiannuaUu,  is  the  tame  as  the  compound  Interest  of  $1  for  20  years  at  "\i%  per  ani;r.m,p<iyci.V  amna.-j  ;  and  the  com- 
pound inierest  of  any  sum  for  8  years  at  4^  per  annum,  compounded  qHartcrly,  is  the  same  as  the  compound  interest  of  the 
eame  sum  for  32  years,  at  17,  per  annum 
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333.   Application  of  the  compound  interest  tables. 

Examples     for     Practice. 

1.  What  is  the  interest  of  $8000  for  28  years,   if   compounded 
annually  at  ^%  per  annum  ? 

Solution. 
85.111G8GT,  compound  amount  of  81  of  principal  for  28  years  at  ^%. 
1.  ,  the  principal,  above  compounded,  which  is  to  be  deducted. 

$4.1116867,  compound  interest  of  $1  of  principal  for  28  years  at  &%. 

8000,  given  principal. 
S32893. 4936000,  comp.  int.  of  18000  of  principal  for  28  years  at  %%. 

Find  from  the  Table  the 

2.  Interest  of  89600  for  17  years  if  compounded  annually  at  1%. 

3.  Amount  of  S7500  for  51  years  if  compounded  annually  at  b%. 

4.  Interest  of  83200  for  36  yr.  3  mo.  if  compounded  yearly  at  6^. 

5.  Interest  of  8875  for  15  years  if  compounded  half-yearly  at  4^. 

6.  Amount  of  8425  for  23  years  if  compounded  half-yearly  at  8^. 

7.  Interest  of  88200  for  9  yr.  5  mo.,  compounded  half-yearly  at  0,%. 

8.  Interest  of  89300  for  8  years  if  compounded  quarterly  at  ^%. 

9.  Amount  of  81500  for  12  years  if  compounded  quarterly  at  6^  ? 

10.  Amount  of  85700  for  14  yr.  4  mo.  if  compounded  quarterly 

at  %%. 

11.  If  I  deposit  in  a  savings-bank  $175,  and  the  interest  thereon  is 
compounded  quarterly  at  A%  per  annum,  how  much  should  I  receive 
at  the  end  of  18  years,  if  nothing  had  been  previously  withdrawn  ? 

12.  For  the  benefit  of  his  son,  who  is  then  8  years  old,  a  father 
invests  85000  at  %%  per  annum,  interest  payable  semi-annually,  and, 
on  the  same  terms,  promptly  invests  the  interest  as  collected.  How 
much  should  the  son  receive  when  he  becomes  21  years  old  ? 

13.  At  what  rate  per  annum  will  8750  amount  to  $2549.6747  in  21 


years  ? 


Solution. 


Ami.  of  principal  in  21  years.  Principal.  Amt.  of  $1  of  prin.  in  21  years. 

$2549.6747  -=-  $750  =  3.3995636. 

Then,  glance  down  the  column  of  years  until  the  given  number  of  years  (21) 
is  reached,  and  thence  to  the  right  until  the  obtained  amount  of  $1  ($3.3995636)  Lj 
reachea,  finding  it  in  the  Q%  column.     Hence,  the  required  rate  is  6,%. 
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k!22  compound    interest. 

Find  from  tiie  Table  the  rate  per  annum 

14.  At  which  85000  will  amount  to  820580.678  if  compounded 
annually  for  29  years. 

15.  At  vv^hich  8800  will  amount  to  81520. 23-410  if  compounded 
half-yearly  for  13  years. 

16.  At  ^vhich  82780  will  amount  to  83744. 25G9  if  compounded 
quarterly  for  5  years. 

17.  At  Avhich  8750  will  produce  822807. 0G5  interest,  if  com- 
pounded annually  for  40  years. 

18.  At  which  83500  will  amount  to  88007. 74G88,  if  compounded 
semi-annually  for  14  years. 

19.  At  which  850  will  yield  814.121G  interest  in  G  yr.  3  mo.  if 
compounded  quarterly. 

20.  In  what  time  will  85000  amount  to  8G100.95  if  compounded 
quarterly  at  4:%  per  annum  ? 

Solution. 
Amt.  of  principal  for  required  time.       Principal.      Amt.  of  $1  for  required  time. 
8G100.95  -^  85000        =        81.22019. 

Since  the  given  rate  is  4j^  per  annum,  or  1%  per  quarter,  glance  down  the  1% 
column  until  the  obtained  amount  of  $1  (81.22019)  is  reached,  which  will  be  found 
in  the  amounts  for  20  years,  or,  in  this  instance,  20  quarters.  Hence,  the  required 
time  is  20  quarters  or  5  years. 

Find  from  the  Table  the  time  in  which 

21.  8750  will  amount  to  81578.639  if  compounded  annually  at  1%. 

22.  8100  will  amount  to  8175.350605  if  compounded  half-yearly 
at  0,%. 

23.  8300  will  amount  to  8411.83571  if  compounded  quarterly 
at  %%. 

24.  A  gentleman  at  the  age  of  30  years  invested  81500  at  ^%  per 
annum,  compounded  annually.  How  old  was  he  when  the  compound 
interest  amounted  to  86654.8106,  no  interest  having  been  previously 
collected  ? 

25.  What  principal  will  amount  to  89899.658  if  compounded  an- 
nually for  14  years  at  5%'  per  annum  ? 

Solution. 
Amt.  of  required  principal  Amt.  of  $1  for  same  Required 

for  14  years  at  5%.  time  and  rate.  principal. 

89899.658  ^  81.9799316        =        85000. 
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Find  from  the  Table  the  principal  which  wi[l 

26.  Amount  to  $2620.674  in  34  yr.,  compounded  annually  at  b%. 

27.  Amount  to  811439.0384  in  14  yr.,  compounded  half-yearly  at  (j%. 

28.  Yield  $46,357  interest  in  10  yr.,  compounded  annually  at  8^. 

29.  Yield  $859.0056  interest  in  6  yr.,  compounded  quarterly  at  (j%. 

30.  AVhat  sum  should  be  invested  by  a  father  for  the  benefit  of  his 
daughter  who  is  now  4  years  old,  that,  compounded  semi-annually  at 
Q>%  per  annum,  will  amount  to  $10000  when  she  is  18  years  old  ? 

31.  What  sum,  invested  at  4^  per  annum,  and  the  interest  com- 
pounded quarterly  for  12  3'ears,  will  produce  8325.40  interest  ? 

32.  What  principal  will  amount  to  89899.658,  if  compounded 
annually  for  14  years  at  b%  per  annum  ? 

33.  Considering  each  of  the  following  columns  as  a  separate  ques- 
tion, if  the  terms  marked  V  are  given,  how  may  the  term  marked  ?  be 
found,  with  and  without  the  use  of  the  Compound  Interest  Table,  and 
why  ? 


Principal 

Rate  per  annum. . . . 

Time 

Compound  interest. 
Compound  amount. 


(1) 

(3) 

(3) 

(4) 

(5) 

(6) 

C?) 

(8) 

V 

V 

9 

? 

V 

V 

V 

V 

V 

V 

V 

V 

y 

? 

V 

V 

V 

V 

V 
V 

V 

V 
V 

V 
V 

V 
V 

? 
V 

(9) 


PRESENT  WORTH    AND   TRUE    DISCOUNT. 


334.  The  Present  Worth  of  a  debt  due  at  a  future  time  is  its 
value  noto.  Hence,  it  is  a  sum  which,  if  put  at  interest  to-day,  will 
amount  to  the  debt  at  the  time  that  debt  is  due. 

Rem. — To  find  the  present  \Yorth  of  a  debt  is  an  application  of  328,  the  debt 
corresponding  to  the  amount ;  the  present  worth,  to  the  principal ;  the  rate  per 
annum  which  money  is  worth,  to  the  rate  ;  and  the  intervening  time  to  the  matu- 
rity of  the  debt,  to  the  time. 

335.  Discount  is  an  allowance  for  the  payment  of  money  before  it 
is  legally  due. 

336.  True  Discount  is  the  difference  between  a  debt  due  at  a 
future  time  and  its  present  worth. 
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337.  To  find  the  present  worth  of  a  debt. 

Illustrative    Example. 

I  owe  $381G.G7,  which  is  due  in  4  mo.  3  da.  without  interest. 
What  is  the  present  worth  of  this  debt,  if  the  current  rate  of  interest 
is  (j%  ?     What  is  the  true  discount  if  paid  to-day  ? 

Explanation.  —  $1  Solution. 

placed  lit  interest  to-dtiy  11.0205,  amt.  of  $1  for  4  mo.  3  da.  at  6^. 

at  the  current  rate  (G%)  $3810. G700^$l. 0205  =  3740  times  $1. 

will  amount  to  |1.0205  inoo^a  r>y      co^ia         i^^c  ni-'    i.  t     'i. 

.     .  \  1)3816.67  —  83740  =  $76.67,  true  disc  t. 

in  4  mo.  3  da.     Ilcncc,  ' 

$1  paid  to-day  is  worth  as  much  as  $1.0205  paid  in  4  mo.  3  da.  from  to-day. 

If  the  present  worth  of  $1.0205  of  ray  debt  is  $1,  the  present  worth  of  $3816.67, 
or  the  whole  of  my  debt,  must  be  as  many  times  $1  as  $1.0205  is  contained  times 
in  $381G.C7,  that  is,  3740  times  $1,  or  $3740. 

Rule. — Divide  the  debt  by  the  amount  of  $1  for  the  inter- 
vening time  at  the  prevailing  rate  of  interest  to  find  the  present 
worth.  Subtract  the  present  ivorth  from  the  debt  to  find  the 
true  discount. 

Note  1. — To  find  the  amount  of  $1,  prefix  $1  to  the  result  obtained  by  Note, 
327. 

Note  2. — To  find  the  present  worth  of  a  debt  drawing  interest,  first  find  what 
will  be  the  amount  of  the  debt  at  its  due  date,  and  then  apply  the  rule. 

Examples     for     Practice. 
Find  the  present  worth  and  true  discount 

1.  Of  $834.08  if  due  in  18  days  and  money  is  worth  6%.        ^  ^^ 

2.  Of  $8320.01  if  due  in  73  days  and  money  is  worth  6%.  \ '' 

3.  Of  $306.20  if  due  in  93  days  and  money  is  worth  8%^ 

4.  Of  $305.55  if  due  in  7  mo.  15  da.  and  money  is  worth  8^. 
~-5.   Of  $276.30  if  due  in  5  mo.  18  da.  and  money  is  worth  5^. 

6.  I  bought  900  barrels  of  flour  at  $8  per  barrel,  one-half  of  which 
was  to  be  paid  in  6  months,  and  the  remainder  in  9  months.  I  paid 
the  present  worth  of  the  bill  at  the  date  of  purchase,  the  current  rate 
of  interest  being  Br^.  How  much  less  than  the  sum  due  at  maturity 
did  I  pay  for  the  flour  ? 

7.  A  merchant  offers  a  lot  of  goods  for  $587.25  and  90  days'  credit. 
What  will  be  an  equivalent  cash  offer,  money  being  worth  5%  ? 
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8.  I  can  buy  flour  at  $8.10  per  barrel  and  4  months'  credit,  at 
$7.95  and  2  months'  credit,  or  at  87.86  for  cash.  What  is  the  cost  of 
350  barrels  bought  on  the  most  advantageous  of  these  terms,  money 
being  worth  8<^  per  annum  ? 

9.  A  merchant  paid  the  present  worth  of  a  debt  of  6803.  GO,  18 
days  before  it  was  due.  What  was  the  true  discount  allowed,  money 
then  being  worth  9^  ? 

10.  The  invoice  price  of  merchandise  purchased  on  60  days'  time 
was  $840,  on  which  I  was  allowed  a  trade  discount  of  20^^:^  and  10^. 
I  paid  the  present  worth  of  the  debt  one  week  after  the  date  of  pur- 
chase, the  rate  of  interest  then  current  being  8^.  How  much  less 
than  the  invoice  price  did  I  pay  for  the  merchandise  ? 

11.  A  merchant  sold  a  house  and  lot  for  $8500,  one-fourth  to  be 
paid  in  cash,  and  the  remainder  in  3  equal  installments,  due  respect- 
ively in  1,  2,  and  3  years,  without  grace,  with  interest  at  Q)%  from 
date  of  purchase.  Five  months  after  the  sale,  the  merchant  became 
embarrassed  and  sold  his  notes  for  the  unpaid  installments  to  a  broker 
at  such  a  price  that  the  broker  realized  8;^  interest  on  his  investment. 
What  did  the  merchant  receive  from  the  broker  ? 

12.  A  bill  of  $5300,  payable  in  4  months,  was  settled  3  months 
after  the  date  of  purchase  by  paying  its  present  worth.  What  was 
the  true  discount  at  Q'/o  per  annum  ? 

13.  If  a  debt  of  83200,  payable  in  6  months  with  interest  at  G,^  per 
annum,  be  given,  what  will  be  its  present  worth  three  montlis  after-^ 
wards,  money  then  being  worth  8^^  per  annum  ? 

14.  On  Jan.  18,  1884,  I  bought  a  quantity  of  merchandise  for 
$8000,  on  3  months'  credit.  On  Feb.  1,  1884,  I  made  a  payment  of 
$2500  ;  on  Mar.  4"  1884,  I  made  a  second  payment  of  $1800  ;  and  on 
Mar.  15,  1884,  I  paid  the  remainder  of  the  debt  at  its  present  worth. 
How  much  did  I  pay  Mar.  15,  1884,  if  the  current  rate  of  interest 
was  8^? 

15.  If,  in  each  of  the  following  columns,  the  terms  marked  V  are 
given,  how  may  the  term  marked  ?  be  found  ;  and  why  ? 


Present  Worth 

Rate  of  Disc't  per  Annum. 

Time : 

True  Discount 

Future  Worth 


(2)' (3) 

V'  ' 


(11)  (12) 

V 

V 
V 
V 


(13) 

9 

V. 
V. 


15 
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338.  Commercial  Paper  embraces  notes,  checks,  drafts,  bills  of 
exchange,  letters  of  credit,  etc.,  etc. 

339.  A  Note  (often  called  a  promissory  note)  is  a  written  promise 
by  one  party  to  pay  to  another  a  specified  sum  of  money  on  demand, 
or  at  a  designated  time. 

340.  The  Maker  of  a  note  is  the  party  who  makes  the  promise 
over  his  own  signature  ;  the  Payee  of  a  note  is  the  party  to  whom,  or 
to  whose  order,  the  note  is  made  payable  ;  the  Holder  of  a  note  is  the 
party  who  owns  it ;  and  the  Face  of  a  note  is  the  sum  of  money  (not 
including  the  interest  which  it  may  accrue)  which  the  maker  promises 
to  pay  the  payee  or  holder  of  the  note. 

341.  A  Negotiable  Note  is  one  which  is  made  payable  to  the 
bearer,  or  to  the  order  of  the  payee.  A  negotiable  note  can  be  sold 
or  transferred. 

Rem.  1.— When  a  note  is  made  payable  to  hearer,  any  person  who  is  the  lawful 
holder  of  the  note  is  the  payee. 

Rem.  2.— When  a  note  is  made  payable  only  to  the  party  named  therein,  it  is 
said  to  be  non-negotiable. 

342.  An  Indorsement  is  matter  written  on  the  back  of  a  note  or 
other  commercial  paper. 

Rem.  1.— An  indorsement  is  usually  the  signature  of  the  payee,  guarantor,  or 
lawful  holder,  upon  the  back  of  a  negotiable  note  or  other  negotiable  paper  ;  and 
its  purpose  is  to  enable  the  payee  or  lawful  holder  to  sell  or  transfer  his  title  or 
ownership  to  another. 

Rem.  2. — The  person  who  signs  his  name  upon  the  back  of  a  note  is  called  an 
indorser,  and  the  person  in  whose  favor  the  indorsement  has  been  made  is  called 
the  indorsee. 

Rem.  3.— One  effect  of  an  indorsement  is  to  make  the  indorser  liable  to  the 
indorsee  or  any  subsequent  holder  of  the  note  for  its  payment  at  maturity,  if  the 
maker  of  the  note  or  prior  indorsers  fail  to  pay  it  at  maturity. 

Rem.  4.— An  indorsement  in  blank  is  simply  the  signature  of  the  indorser 
written  upon  the  back  of  the  negotiable  paper,  by  which  it  is  made  payable  without 
further  indorsement  to  any  person  who  may  subsequently  become  its  holder.  An 
indorsement  in  full  is  one  in  which  the  indorser  states  over  his  signature  to  whose 
order  the  negotiable  paper  is  payable.  A  conditional  indorsement  is  one  which 
is  subject  to  certain  specified  conditions,  without  the  performance  of  which  the 
indorser  cannot  be  held  liable.  A  restrictive  indorsement  is  one  which  restricts 
the  payment  of  the  negotiable  paper  to  some  particular  person  so  that  he  cannot 
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transfer  it,  even  if  he  wished.  A  qualified  indorsement  is  one  in  which  the  in- 
dorser  relievos  himself  from  responsibility  for  payment  by  writing  over  his  signa- 
ture the  words  "  inthout  recourse."  The  purpose  of  a  qualified  indorsement  is  to 
enable  the  indorser  to  sell  or  transfer  his  title  to  negotiable  paper  without  subject- 
ing himself  to  liability  for  its  payment  if  protested. 


SPECIMEN    FORMS    OF    INDORSEMENT. 

{In  Blank.)  (Tn  Full.)  {Conditional.)        {Restrictive.)         {Qualified.) 


Pay  to  R.  S. 
Jones,  or  or- 
der. 

W.  S.  HiU. 


Pay  to  R.  S 

Jones,  or  or- 
der, unless, 
before  ma- 
turity, I  give 
you  notice 
hot  to  pay. 
\V.  S.  Hill. 


Pay  to  R.  S. 
Jones  onlv. 
W.  S.  Hill. 


PaytoR.S. 
Jones,  or  or- 
der,   without 
recourse. 
W.  S.  Hill. 


343.  A  Protest  of  a  negotiable  note  is  a  formal  statement  by  a 
notary  public,  at  the  request  of  the  holder,  that  said  note  was  pre- 
sented to  the  maker  thereof  for  payment,  and  by  him  refused. 

Rem.  1.— In  case  of  non-payment  of  a  note  by  the  maker,  each  indorser  can  be 
held  liable  only  after  a  formal  protest  has  been  made,  and  proper  notice  given  to 
hira.  Each  indorser  may,  in  turn,  be  held  liable  to  every  subsequent  indorsee, 
and  may  look  for  indemnity  to  every  antecedent  indorser. 

Rem.  2.— a  note,  when  due,  must  be  presented  at  the  place  at  which  it  is  made 
payable.  When  no  particular  place  is  specified,  it  is  payable  at  the  maker's  place 
of  business  during  business  hours;  or  if  his  place  of  business  is  not  known,  at  his 
ItlsLce  ot  residence  during  family  hours. 

344.  Days  of  Grace  are  the  three  days  beyond  the  time  specified 
in  the  note,  which  are  usually  allowed  for  its  payment  unless  the  note 
contains  the  words  "without  grace." 

345.  The  Maturity  of  a  note  is  the  time  at  which  the  note 
becomes  legally  due,  and  includes  the  "days  of  grace." 

Re;m.  1.— Demand  for  the  payment  of  a  note  should  be  made  at  maturity,  and 
upon  failure  of  the  maker  to  pay  the  note,  it  should  at  once  be  protested,  notice  of 
which  protest  must  be  sent  to  the  indorsers  on  the  day  of  maturity  or  the  next, 
otherwise  they  cannot  lie  held  responsible. 

Rem.  2.— If  a  note  mature  on  Sunday  or  any  legal  holiday,  it  must  be  paid  on 
the  day  previous;  and  if  a  legal  holiday  occur  on  Monday,  notes  maturing  on 
that  day  must  be  paid  on  the  preceding  Saturday. 
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Rem.  3. — It  is  lawful  to  compute  interest  or  discount  for  all  3  of  the  days  of 
grace,  though  the  debtor  may  lose  the  benefit  of  the  last  day  of  grace  because  it 
happens  to  fall  on  a  Sunday  or  a  legal  holiday. 

Rem.  4. — Calendar  months  are  understood  if  the  time  is  expressed  in  months. 
By  a  calendar  month  is  meant  the  length  of  time  trom  any  date  of  one  month  to 
the  same  date  of  the  succeeding  month,  whether  the  included  days  of  tlie  calendar 
month  be  28,  29,  30,  or  31. 

Rem.  5. — If,  in  estimating  the  time  of  a  note  by  calendar  months,  it  should  be 
found  to  fall  due  on  the  29th,  30th,  or  31st  of  a  month  which  contains  less  than 
that  number  of  days,  the  note  would  be  nominally  due  on  the  last  day  of  such 
month,  and  legally  due  on  the  3d  day  of  the  succeeding  month. 


346.  To  find  the  date  of  maturity  when  the  time  is  expressed  in 
days. 

Illustrative     Example. 

A  promissory  note  dated  Sept,  9,  1885,  was  made  jjayable  CO  days 
after  date.     What  was  the  date  of  legal  maturity  ? 

Solution. 
60-1-3  =  63  days,  time  to  run. 

21     "      remaining  in  Sept. 
42     "      after  September. 
31     "      in  October. 
Nov.  1 1,  1885,  maturity. 


Explanation. — Subtract  the 
number  of  days  which  the  note 
still  has  to  run  in  Sept.  (30-9=21) 
from  the  full  time  the  note  has  to 
run  (60  da.  +  3  da.  grace =63),  ob- 
taining 42  days  as  the  time  which 
the  note  has  to  run  in  the  months 
succeeding  September.  Subtract 
the  full  number  of  days-  in  the 
next  succeeding  month  to  Sept.  (Oct, 
has  to  run  in  the  next  succeedin. 


31  da.),  obtaining  11  da.  which  the  note 
month  (Nov.), 

Mental  Process. — Reduce  the  time  to  uniform  calendar  months  of  30  da. 
each  (63  da,  =  2  mo.  3  da.)  ;  add  the  result  to  the  date  of  the  note  (Sept.  9  +  2  mo. 
8  da.  =  Nov.  12)  ;  make  correction  by  deducting  1  day  for  the  included  31-day 
month  of  Oct.  (Nov.  13  - 1  =  Nov.  11). 


Examples    for    P 

RACTICE. 

Find  the  date  of  legal  maturity. 

Date  of  note.       Nominal  time. 

Date  of  note. 

Nominal  time. 

1.  Feb.  18,  1883  ,  .  60  days. 

6. 

Jan,  19,  1884. 

.  ,  90  days. 

2,  Mar.  31,  1884.  .  30     " 

7. 

Apr.  4,  1886  . 

.  .  60     " 

3.   Aug.  5,  1886  .  .  90     " 

8. 

June  25,  1885 

,  ,    4  months. 

4.  Dec.  31,  1885 .  .  50     " 

9. 

May  13,  1886 . 

,  ,    3       " 

5.  Sept.  30,  1885.  .  40     " 

10. 

Oct.  31,  1885 . 

,  .    2       " 
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347.  To  find  the  number  of  days  to  legal  maturity. 


Illustrative     Example. 

A  note  dated  Mar,  12,  188G,  was  made  payable  3  months  after 
date.     What  was  the  number  of  days  to  legal  maturity  ? 

Solution. 
Mar.  12+3  mo.  3  da.  =  June  15. 
Da3^s  remaining  in  March         =19. 
"     in  April  =30. 


Explanation.— Mar.  12  +  3 
mo.  =  June  12,  nominal  date  of 
maturity.  Add  3  days  for  grace, 
obtaining  June  15  as  the  legal 
date  of  maturity.  Find  the  num- 
ber of  days  between  Mar.  12  and 
June  15  by  Rule,  219,  obtaining 
95. 

Mental     Process. — Multiply 
the  number  of  calendar  months  by  30  (3  x  30  =  90)  ;  to  the  product  add  3  days  for 
grace  (90  +  3  =  93)  ;  and  increase  the  result  1  day  for  each  of  the  included  31-day 
months  of  Mar.  and  May  (93  +  2  =  95). 


"  May  =31. 

included  in  June  =15. 

from  Mar.  12  to  June  15  =  95. 


Examples     for    Practice. 

Find  the  number  of  days  to  legal  maturity. 

Date  of  note.       Nomiiml  time. 

Date  of  note. 

Nominal  time. 

1. 

Sept.  12,  1883  .  .  4  months. 

6.  July  4,  1885.  . 

.  .  5  months. 

2. 

Aug.  30,  1885 .  .  2 

7.  Feb.  15,  1884. 

.  .  2 

3. 

Jan.  8,  1884 ...  3 

8.   Oct.  12,  1883  . 

.  .  5       " 

4. 

Dec.  15,  1883  .  .  4       " 

9.  May  8,  1884.  . 

.  .  3       " 

5. 

Apr.  3,  1886.  .  .  3       " 

10.  July  2,  1885 .  . 

.  .  4       " 

348.   To  find  the  number  of  days  between  two  dates. 


Illustrative     Example. 

A  promissory  note  dated  May  15,  1885,  was  nominally  due  Aug.  2, 
1885.     What  was  the  number  of  days  to  legal  maturity  ? 

Solution. 


Explanation. — Add  3  days  of  grace  to 
the  result  obtained  by  applying  Rule,  2  lO. 

Mental  Process. — May  15  to  Aug.  15 
=3  mo.  or  90  da. ;  therefore  to  Aug.  2,  it 
will  be  13  days  less  than  90;  or  77  da. ;  to 
which  add  1  day  for  each  of  the  31-day 
months  of  May  and  .July,  obtaining  79;  and 
3  days  for  grace,  obtaining  82. 


Days  remaining  in  May,    16 


in  June, 

30 

in  July, 

31 

included  in  Aug., 

2 

of  grace, 

3 

note  has  to  run. 

82 
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Examples    for     Practice 
Find  the  number  of  days  to  legal  maturity. 


Date  of  note.  Nominally  due. 

1.  May  3,  1886,  Sept.  15, 1886. 

2.  Aug.  19, 1884,  Dec.  5,  1884. 

3.  July  8,  1885,  Oct.  12,  1885. 

4.  Apr.  5,  1886,  July  8,  1886. 

5.  Sept.  9,  1883,  Jan.  12,  1884. 


Date  of  note.  Nominally  due. 

6.  Jan.  8,  1884,     Apr.  15, 1884. 

7.  Dec.  31,  1883,  Mar.  3,  1884. 

8.  Feb.  12,  1886,  July  8,  1886. 

9.  Sept.  8,  1885,  Dec.  12,  1885. 
10.  May  30,  1886,  Sept.  28, 1886. 


BANKS    AND    BANKING. 

349.  A  Bank  is  an  incorporated  institution  for  the  issue,  custody, 
or  loaning  of  money,  for  discounting  commercial  paper,  and  for  facil- 
itating the  transmission  of  money  from  one  place  to  another  by  means 
of  checks,  drafts,  or  bills  of  exchange. 

Rem. — Many  banks  perform  only  a  part  of  the  functions  enumerated  above. 

350.  Bank  Discount  is  a  deduction  made  from  the  sum  due  upon 

a  note  at  maturity  for  cashing  or  buying  such  note  before  maturity. 
This  deduction  is  the  simple  interest  of  the  sum  due  at  maturity, 
computed  for  the  number  of  days  between  the  date  of  discount  and 
the  date  of  maturity. 

Rem.  1. — Bank  discount  is  computed  on  the  face  of  a  note  which  does  not 
draw  interest,  and  upon  the  face  plus  its  accrued  interest  at  maturity  of  a  note 
which  draws  interest ;  since,  in  the  former  case,  the  face,  and  in  the  latter,  the  face 
plus  its  accrued  interest,  will  be  the  sums  respectively  due  at  maturity.  In  allow- 
ing interest  upon  interest-bearing  notes,  compound  subtraction  is  often  employed 
by  banks  of  discount  in  obtaining  the  time ;  but  the  discount  itself  is  computed  for 
exact  days. 

Rrm.  2. — The  difference  between  true  discount  and  ianh  discount  is  in  the  sum 
taken  ,as  the  principal.  In  true  discount  the  present  worth  is  taken  as  the  princi- 
pal ;  and  in  bank  discount,  the  future  worth. 

351.  The  Term  of  Discount  is  the  time  from  the  date  of  discount 
of  a  note  to  the  date  of  its  maturity. 

Rem. — Ordinarily,  in  computing  the  interval  between  two  dates,  the  first  day 
of  the  interval  is  omitted  (Note,  219);  but  in  the  banks  of  Philadelphia,  Balti- 
more, and  some  other  cities,  it  is  customary  to  include  both  the  day  of  discount 
and  the  day  of  maturity,  which  is  equivalent  to  charging  discount  for  one  day  more 
than  the  actual  time. 
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353.  The  Proceeds  of  a  note  is  the  sura  received  for  it  at  the  date 
of  discount,  and  is  equal  to  the  sum  due  at  maturity  minus  tlie  difs- 
count. 

353.  Computations  in  Bank  Discount  may  be  made  in  accordance 
with  the  principles  of  percentage,  the  sum  due  at  maturity  being 
regarded  as  the  base ;  the  bank  discount  and  proceeds  as  percentages. 
Hence, 

General  Direction:  //  tl%e  hanh  discount  or  -proceeds  are  re- 
quired, vhuUiply  its  two  given  factors ;  if  given,  divide  it  by 
its  given  factor  and  the  quotient  ivill  he  its  remaining  factor. 

Rem.  1.— The  two  factors  of  a  given  or  required  discount  are  the  sum  due  at 
maturity  and  the  rate  of  hank  discount  for  the  given  time ;  and  of  a  given  or 
required  proceeds  are  the  sum  due  at  maturity  and  the  rate  of  proceeds  for  t/ie  given 
time. 

Rem.  2.— To  find  the  rate  of  bank  discount  for  the  given  time,  mentally  divide 
the  rate  per  annum  into  360,  and  the  result  into  the  term  of  discount  in  day.s 
regarded  as  hundredths  (Note,  327). 

Rem.  3.— Since  the  proceeds  of  a  note  equals  the  sum  due  at  maturity  minus 
the  discount  for  the  given  time,  the  rate  of  proceeds  must  equal  the  rate  of  thcsuffi. 
due  at  maturity  (100 /c)  minus  the  rate  of  bank  discount  for  the  given  time. 

354.   To  find  the  bank  discount  or  proceeds  of  a  note. 

Illustrative     Example. 

A  note  of  $1200,  dated  June  13,  1883,  and  payable  4  months  after 
date,  was  discounted  at  bank,  July  2,  1883.     What  were  the  date  of 
maturity,  the  term  of  discount,  the  bank  discount,  and  tlie  proceeds 
of  the  note,  the  rate  of  bank  discount  being  6%  ? 
Solution. 
June  13 +  (4  mo.  3  da.)  =  Oct.  IC,  date  of  maturity  (Hem.  4,  345). 
July  2  to  Oct.  16  =  10G  days,  term  of  discount  (348). 
Interest  of  $1200  for  lOG  da.  at  6^^=821.20,  bank  discount  (319). 
$1200  — $21.20  =  81178.80,  proceeds  (353). 

Rule. I.     Compute  the  interest  of  the  sum  due  at  maturity 

for  the  term  of  discount  and  at  the  given  rate  per  annum; 
the  result  will  he  the  hanh  discount. 

II.    Subtract  the  hanh  discount  from  tlio  sum  due  at  ma- 

tuHty  to  find  the  proceeds. 
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Examples 

FOR     Practice. 

Find  the  date  of  maturity,  term  of  discount, 

bank  discount,  and  proceeds. 

Face  of  note. 

Date  of  note. 

Time. 

Date  of  disct.    Rate  of  discH. 

1.   $1500  . 

.  Jan.    5,  1885  .  . 

GO  days  .  . 

.  Feb.    1,  1885  ...  6^ 

2.   1950    . 

.  Sept.  30, 1885  . 

90     '^     .  . 

.  Nov.  8,  1885  ...  7^ 

3.  $325    . 

.  Mar.   9,   188G  . 

30     -     .  . 

.  Mar.  12,  1886  ...  6^ 

4.   $150    . 

.  Nov.  8,   1885  . 

3  months . 

.  Jan.   1,  1886  ...  8^ 

5.  $500    . 

.  Feb.    5,  1884  . 

GO  days .  . 

.  Feb.  28,  1884  ...  6^ 

6.  $1200  . 

.  Oct.  31,  1883  . 

4  months  . 

.  Jan.  8,   1884  ...  5^ 

7.  $275    . 

.  Apr.  3,  1885  . 

2  months  . 

.  Apr.  15, 1885  ...  6^ 

8.  $2800  . 

.  Aug.  15, 1883  . 

90  days  .  . 

.  Sept.  6,  1883  .  .  .  1% 

9.  $5200. 

.  May   G,    1886  . 

G  months  . 

.  Sept.  18, 1886  ...  6^ 

To  enable  the  learner  to  discriminate  between  the  various  forms  of 
notes  in  general  use,  we  append  a  specimen  of  each. 

10.  DEMAND    NOTE. 

$218 fJ^.  Baltimoee,  Md.,  Jan.  30,  1886. 

On  demand,  for  value  received,  I  promise  to  imy  Samuel  Wolvek- 
TON,  or  bearer.  Two  Hundred  and  Eighteen  //g-  Dollars  loitli  interest. 

E.  C.  Clay. 

Rem. — The  above  note  is  payable  whenever  presentetl  (on  demand) ;  is  negotia- 
ble (payable  to  bearer) ;  and  bears  interest  from  the  date  of  the  note  at  the  legal 
rate  of  Maryland.  If  "or  bearer"  had  been  omitted,  it  would  have  been  non- 
negotiable,  since  it  would  then  have  been  payable  to  Samuel  Wolverton  only. 

What  would  have  been  the  sum  due  upon  the  above  note,  if  it  had 
been  presented  for  payment  Feb.  19,  1886  ? 


11.  TIME    NOTE  {without  interest). 

S!SOOO.  Dayton,  Ohio,  June  3,  1885. 

Tliree  months  after  date,  for  value  received,  I  promise  to  pay  Geo. 
C,  Round,  or  order,  Three  Thousand  Dollars. 

Joseph  S.  Sinclair. 

Rem. — The  above  note  is  payable  3  mo.  3  da.  from  June  3,  or  on  Scjit.  6,  1885. 
Since  it  is  payable  to  the  "order  of  "  Geo.  C.  Round,  it  is  negotiable  with  Geo.  C. 
Round's  indorsement.  No  interest  is  mentioned  in  the  note,  hence  it  cannot  draw 
interest  until  maturity  after  which,  if  it  is  not  then  paid,  it  will  draw  interest  at 
the  legal  rate  in  Ohio. 
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Find  the  term  of  discount,  the  discount,  and  the  proceeds,  if  the 
preceding  note  had  been  discounted  at  bank  July  15,  1885,  at  8^  ? 

12.  TIME    NOTE  i^icith  interest). 

$790/-J'o-  ^'^^^  York,  May  3,  IS84. 

Ni7iety  dmjs  after  date,  I  promise  to  pay  John"  Armstrong,  or 
hearer,  Seven  Hundred  and  Ninety  -//o  Dollars,  with  interest  at  6%. 
Value  received:  W.  A.  Marbury. 

Rem.— The  above  note  is  payable  93  days  after  May  3,  or  on  Aug.  4,  1884. 
Since  it  is  payable  to  John  Armstrong,  or  bearer,  it  is  negotiable  without  John 
Armstrong's  indorsement.     It  draws  interest  from  May  3,  until  paid. 

What  would  have  been  the  discount  and  the  proceeds,  if  the  above 
note  had  been  discounted  June  24,  1884,  at  S%  ? 

13.  JOINT    NOTE. 

S538.  Chicago,  Sept.  9,  18S6. 

Four  months  after  date,  wc  promise  to  pay  to  the  order  of  Samuel 
GuNN  k  Co.,  Five  Hundred  and  Thirty-eight  Dollars,  for  value  re- 
ceived. James  E.  Joxes. 

Roger  A.  Palmer. 

Rem.— The  above  is  called  a  joint  note  because  it  is  signed  by  more  than  one 
person,  who  are  jointly  responsible  for  its  payment ;  that  is,  each  maker  is  only 
individually  responsible  for  the  payment  of  his  proportionate  part  (one-half)  of  the 
face  of  the  note. 

What  are  the  date  of  maturity,  the  term  of  discount,  the  discount, 
and  the  proceeds  of  the  above  note,  if  discounted  at  bank  Nov.  13, 
1886,  at  ij%  ? 

14.  JOINT    AND    SEVERAL    NOTE. 

$j^89j^%.  Boston,  Dec.  8,  1885. 

One  month  after  date,  we  jointly  and  severally  promise  to  pay  to  the 
order  of  Henry  Black,  Four  Hundred  and  Eighty-nine  -l\f^  Dollars. 
Value  received.  J-  E.  Pryor, 

W.  0.  Holmes. 
Rem. — The  effect  of  &  joint  note  is  to  hold  its  makers  only  jointly  responsible 
for  its  payment  ;  but  that  of  a  joint  and  several  note  is  to  hold  either  maker  tndi- 
vidually  responsible  for  the  payment  of  the  full  amount  of  the  note  if  the  other 
defaults. 
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What  are  the  date  of  maturity,  the  term  of  discount,  the  discount, 
and  the  proceeds  of  the  preceding  note,  if  discounted  at  bank  Dec. 
12,  1885,  at  8;^  ? 

15.  NOTE    PAYABLE    AT    A    BANK. 

$500.  Philadelphia,  May  2,  1886. 

Ninety  clays  after  date,  I  j^romise  to  pay  to  J.  M.  Gaulden,  or 
order,  Five  Hmulred  Dollars,  without  defalcation,  at  the  First 
National  Bank.      Value  received.  Geo.  W.  Keller. 

Rem. — In  Pennsylvania  the  phrase  ' '  without  defalcation  "  is  required  in  a 
note  to  make  it  negotiable. 

What  were  the  discount  and  tlie  jsroceeds  of  the  above  note,  if 
discounted  at  the  bank  June  18,  1886,  at  8;|  ? 

16.  NOTE    PAYABLE    TO    ONE'S    OWN    ORDER. 

$600.  New  Orleans,  Oct.  15,  1885. 

Sixty  days  after  date,  I  promise  to  pay  to  the  order  of  myself,  Six 
Hundred  Dollars.      Value  received.  W.  E.  Garig. 

Rem. — Business  men  frequently  draw  notes  payable  to  fheir  own  order,  so  that 
with  their  indorsement  in  blank  (Rem.  4,  342),  they  may  be  transferable  without 
the  further  indorsement  of  the  holder. 

What  are  the  proceeds  of  the  above  note  if  discounted  at  bank 
Nov.  2,  1885,  at  9%  ? 

17.  A  note  of  $1800,  dated  June  16,  1885,  bearing  6%  interest,  and 
payable  4  months  after  date,  was  discounted  at  bank  June  29,  1885, 
at  6^.     What  were  tlie  bank  discount  and  the  proceeds  ? 

18.  What  is  the  difference  between  the  bank  discount  and  true 
-^  discount  of  a  note  of  $2500,  dated  Sept,  1,  1885,  and  jaayable  3  months 

after  date  with  interest  at  6^,  if  discounted  on  the  day  of  issue  at  8%  ? 

19.  Henry  Gould  &  Co.  offered  at  bank  the  following,  which  were 
-  passed  and  discounted  Sept.  6,  1886,  at  6^  : 

Note  dated  July  30,  1886,  at  4  months,  for  $850.25. 
"     Aug.  15,  1886,  "  60  days,       "     325.50. 
"     Aug.  31,  1886,  "  3  months,     "     575.80. 
What  was  the  discount  on  eacli  note,  and  the  amount  of  proceeds 
passed  to  their  credit  ? 

20.  At  5%,  what  are  the  proceeds  of  a  90-day  note  of  $580.75, 
dated  May  23,  1886,  and  discounted  June  1,  1886  ? 
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21.  J.  K.  Hopper's  draft  of  $1500  drawn  on  J.  E.  Morse,  favor  of 
AVm.  J.  Kobb,  dated  Oct.  31,  1884,  payable  90  days  after  date,  and 
accepted  Nov.  3,  1884,  was  discounted  for  E.  C.  Williamson,  Dec.  7, 
1884.  If  the  rate  of  discount  was  5|^,  what  were  the  date  of  maturity, 
term  of  discount,  discount,  and  jiroceeds  ? 

22.  A  draft  dated  July  10,  1884,  drawn  by  E.  H.  Norman,  Mil- 
waukee, on  W.  H.  Devon,  New  York,  payable  sixty  days  after  sight, 
and  accepted  July  16,  1884,  was  discounted  Aug.  3,  1884.  If  the 
face  of  the  draft  was  $1123.40,  and  the  rate  of  discount  5^,  what  were 
the  date  of  maturity,  term  of  discount,  discount,  and  j^iroceeds  ? 

23.  A  bank  discounted,  July  2,  1884,  for  Wm.  H.  Patrick,  a  note 
of  A.  M.  Sellers  for  $1250,  dated  June  9,  1884,  and  payable  4  months 
after  date.  Rate  of  discount  6^.  Find  the  date  of  maturity,  unex- 
pired time,  discount,  and  proceeds. 

24.  A  merchant  discounted  Aug.  19,  1885,  at  '7%,  a  note  of  G.  W. 
H.  Carr,  endorsed  by  Wm.  A.  Heitmueller,  for  $439.50,  dated  July 
7,  1885,  and  payable  90  days  after  date.  Find  the  date  of  maturity, 
unexpired  time,  discount,  and  proceeds. 

25.  Discounted  Nov.  5,  1885,  for  J.  H.  Elliott,  the  following  notes  : 
No.  1.  Dated  Oct.  28,  1885,  payable  4  months  afterdate,  $1000. 

..    2.       '•       "     29,     "         "         4       '•         "        "  700. 

•'    3.       "       "     30,     "         "        4       "         "       "         560. 
"    4.       '•'       "     31,     "         "'         4       "         "       "  63.20. 

Find  the  date  of  maturity,  term  of  discount,  discount,  and  proceeds 
of  each,  if  the  rate  of  discount  was  ^\%. 

355.  To  find  the  face  of  a  note. 

Illustrative     Example. 

For  what  sum  must  I  draw  a  60-day  note  that,  when  discounted  at 
bank  at  8;7^  jDcr  annum,  the  proceeds  will  be  $887.40  ? 
Explanation. — If  a  Solution. 

note   of  $1    will  yield  60  +  3  =  63  da.,  term  of  discount. 

$.986  proceeds  ui  63  da.,  '  '. 

to  yield    $887.40  pro-  .63-45  =  .014,  discount  of  $1  (Note,  337). 

coeds  it  will   require   a  $1—$.  014  =  $.986,  proceeds  of  $1. 

note  whose  face  is   as  $887. 40 -^  $.986  =  900  times  ($1  or  $900)  face. 

many  times  $1,  as  the 

j,nvon  proceeds  ($887.40)  are  times  the  proceeds  of  |1  ($.986),  that  is  900  limes  $1, 

or  igUOO. 
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Approximate  Solution.— Find  the  interest  of  $887.40  for  63  da.  at  8%,  obtain- 
ing $12,424  - ;  tlien  the  interest  on  this  result  ($12,424  -  )  for  the  same  time  and 
at  the  same  rate,  obtaining  $.173  +  .  The  sum  of  the  given  proceeds  ($887.40)  + 
the  interest  on  the  given  proceeds  ($12,424)  +  interest  on  this  interest  ($.173)  = 
face  of  note  ($899,997,  practically  $900). 

Rem.— To  find  the  exact  answer,  by  the  above  method,  continue  to  compute 
interest  upon  interest  until  a  result  less  than  1  cent  is  obtained. 

Rule. — Divide  the  giveiv  proceeds  bjj  the  proceeds  of  $1  at  the 
given  rate  and  for  the  given  time  with  grace. 


Examples     for     Practice. 

Find  the  face  of  note. 

Find  the  face  of  note. 

Proceeds. 

Term  of 

Rate  of 

Proceeds.     Term  of 

Pate  of 

disc't. 

discH. 

disc't. 

disc't. 

1.  IG73.88.. 

. .  54  days. . 

...   6^. 

^7.  $1390.20.   36  days.. 

....7%. 

2.  $717.80.. 

.108    "    . 

...10^. 

8.   $534.06..   m    "     . 

....6%. 

3.   $364.56.. 

.   90     "    . 

...    8^. 

9.  $1164....  135    "     . 

..,..4< 

4.  $394.40.. 

.   72     "     . 

...    n- 

10.  $392 4  months. . .  6%. 

5.  $118.30.. 

.   60     -     . 

..    9,^. 

11.   $715.40..     3       " 

...4^. 

6.  $237.20.. 

.   84     '^     . 

..   b%. 

12.   $433.40  . .     3       " 

.Al%. 

13.  I  owed  a  firm  $750,  and,  in  payment  thereof,  drew  a  90-day 
note,  the  proceeds  of  which,  when  discounted  at  6%',  equaled  the  debt. 
What  was  the  face  of  the  note  ? 

14.  The  holder  of  a  note  dated  Oct.  15,  1883,  and  payable  4  months 
after  date,  had  it  discounted  at  bank  Dec.  17,  1883,  at  8%  per  annum. 
What  was  the  face  of  the  note,  if  the  bank  discount  was  $19.60  ? 

15.  What  must  be  the  face  of  a  note  payable  4  months  after  date 
that,  when  discounted  at  6^,  the  proceeds  will  exactly  pay  a  debt  of 
$1000  ? 

16.  For  what  sum  must  a  30-day  note'  be  drawn  that,  when  dis- 
counted at  8%,  the  maker  may  realize  $500  as  proceeds  ? 

17.  I  owed  $6000,  and,  to  pay  it,  I  had  a  note  of  $3500,  maturing 
in  18  days,  discounted  by  a  bank  at  8%,  and  drew  a  second  note,  pay- 
able in  2  months,  for  such  a  sum  that,  when  discounted  at  the  same 
rate,  the  proceeds  of  both  notes  enabled  me  to  pay  the  debt.  What 
was  the  face  of  the  second  note  ? 

356.    To  find  the  rate  of  discount  is  an  application  of  325 ;  and 
to  find  the  term  of  discount  is  an  application  of  326.    No  special 
illustrative  examples  are  therefore  deemed  necessary. 
356 
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1.  I  drew  a  90-daj  note  of  $900  and  had  it  discounted  at  bank, 
receiving  $881.40  as  proceeds.     What  was  the  rate  %  of  discount  ? 

Bank  discount  -j-  bank  discount  at  1  %  per  annum  =  rate  of  discount. 

2.  A  note  of  8700,  dated  May  12,  1883,  and  payable  90  days  after 
date,  was  discounted  at  bank  June  2G,  1883.  What  was  the  rate  %  of 
discount  per  annum,  if  the  proceeds  Avere  $694.40  ? 

3.  A  note  of  $050,  nominally  due  Oct.  6,  1883,  was  discounted  at 
1\%  per  annum,  from  which  the  holder  derived  $641.47  proceeds.  At 
what  date  was  the  note  discounted  ? 

Total  discount  -r-  discount  for  one  day  =  term  of  discount  in  days. 

4.  I  received  a  note  of  $840,  dated  May  3, 1883,  and  payable  GO  days 
after  date.  I  subsequently  had  it  discounted  at  8^  per  annum  and 
received  $831.04  as  proceeds.     At  what  date  was  it  discounted  ? 

5.  If,  in  each  of  the  following  columns,  the  terms  marked  V  are 
given,  how  may  the  term  marked  \'  be  found  ;  and  why  ? 


Face  of  non-interest-bearing  note. 

Rate  of  bank  discount 

Term  of  discount 

Bank  discount 

Proceeds  of  note 


(2) 


(3)  (4) 
V 
V 
V 


(5)!(6) 

V 
V 


(7) 


(8) 


:9)(io) 

V 
V 


(12) 


(13) 
? 

V 
V 
V 


357.  The  following  will  illustrate  ttie  method  of  finding  interest 
on  daily  balances,  as  practised  by  banks  ;  rate  4:%. 


Hunk  Account  Cm 

rent. 

Daihj  Balances. 

I'rodHcts. 

18S3. 

Dr. 

Cr. 

Dr. 

Cr. 

Dr. 

Cr. 

Jan.     1. 

$800 

800  X    8  = 

G400 

"       9. 

200 

1000  X    9  = 

9000 

^'     18. 

§300 

700  X  17  = 

11900 

Feb.    4. 

500 

1200  X  15  = 

18000 

"     19. 

100 

1100  X  16  = 

17600 

Mar.    7. 

400 

700  X    8  = 

5600 

^'     15. 

300 

1000  X    6  = 

6000 

"     21. 

200 

800  X  11  = 

8800 

Interest 
Balance 

1 

809.25 

9.25 

90)83300 
$9.25 

Interest  on 
daily  balances. 

$1809.25 

$1809.25 
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Explanation. — On  Jan.  1,  $800  were  credited  and  remained  unchanged  until 
Jan.  9,  or  8  days.  $800  credited  for  8  days =8  times  $800,  or  $G400  credited  for  1 
day.  On  Jan.  9,  $200  additional  were  credited,  increasing  the  credit  balance  from 
Jan.  9  to  Jan.  18  (9  da.)  to  $1000  ;  and  $1000  credited  for  9  days  =  9  times  $1000, 
or  $9000  credited  for  1  day.  On  Jan.  18,  $300  were  withdrawn,  leaving  a  credit 
balance  of  $700  which  continued  unchanged  until  Feb.  4,  or  17  days  ;  and  $700 
credited  for  17  days  =  17  times  $700,  or  §11930  credited  for  1  day.  Continue  in 
this  manner  until  the  last  item  has  been  considered  and  credited  for  the  number 
of  days  between  its  date  (Mar.  21)  and  the  close  of  the  quarter  (Apr.  1)  ;  when  it 
will  be  found  that  the  daily  balances  are  equivalent  to  a  total  credit  of  $83300  for 
1  day.  At  A%  per  annum,  the  interest  is  \%  for  every  90  days.  Hence,  divide 
$833.00  by  90,  obtaining  $9.25  as  credit  interest,  whicli,  added  to  the  credit  side  of 
the  account,  produces  $1809.25.  Subtract  the  sum  of  the  debit  items  ($1000)  from 
the  sum  of  the  credit  items  ($1809.25)  to  find  the  balance  due  the  depositor  ($809.25). 

Balance  the  following  bank  accounts  current: 

(!•)  (2.) 


Banlc  Account  Current. 

1883. 

Dr. 

1 
Cr. 

Apr.  1 

$500 

"    15 

$100 

"    28 

200 

May  4 

300 

'•   20 

150 

June    2 

400 

"     8 

200 

"    24 

250 

Int.@5% 

*** 

Bal.Julyl 

***** 

***** 

***** 

Bank  Account  Current. 

1884. 

Dr. 

Cr. 

Jan.  1 

$1500 

"     G 

300, 

"  18 

$000 

"  31 

200l 

Felj.  8 

100 

"    15 

430 

"    22 

275 

Mar.  19 

130 

"    30 

475 

Int.  @4% 

**** 

Bal.Apr.l 

***** 

***** 

(3 

•) 

Bank  Account  Current. 

1883. 

Dr. 

Cr. 

July     1 

$7000 

"    20 

$1500 

"    31 

2000 

Aug.    8 

350 

"    12 

840 

1 

"    19 

400 

"    27 

500 

Sept.    5 

300 

'•    12 

290 

"    25 

400 

Int.@6c^ 

**** 

Bal.Oet.  1 

***** 

***** 

***** 

SAVINGS-BANKS. 

358.  A  Savings-Bank  is  an  institution  in  which  the  savings  or 
earnings  of  individuals  are  deposited  for  safe-keeping. 

Rem.— A  savings-bank  supplies  each  of  its  depositors  with  a  book,  in  which 
are  entered  the  suras  deposited  and  the  suras  withdrawn ;  and  at  certain  regular 
periods  interest  at  a  fixed  rate  is  computed  on  all  suras  that  have  been  on  deposit 
for  a  certain  time.     This  interest,  if  not  withdrawn,  is  at  once  placed  to  the  credit 
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of  the  depositor  and  considered  an  additional  deposit,  drawing  interest  during  the 
next  period.     Savings-banks  tlierefore  allow  compound  interest  on  deposits. 

359.  An  Interest  Term  is  the  period  of  time  at  the  close  of  which 
interest  is  dechired  on  deposits,  and  compounded  if  not  withdrawn. 

Rem,  1. — The  interest  term  is  not  uniform.  With  some  savings-banks  it  is  1 
year;  with  others  it  is  6  months,  commencing  Jan.  1  and  July  1;  or  8  months, 
commencing  Jan.  1,  Apr.  1,  July  1,  and  Oct.  1. 

Rem.  2. — If  there  have  been  no  withdrawals  within  an  interest  term,  savings- 
banks  usually  allow  interest  on  money  deposited  at  or  before  the  commencement 
of  each  month  or  each  quarter  of  that  term  from  the  commencement  of  such 
month  or  quarter  to  the  close  of  the  interest  term. 

Rem.  3. — If,  however,  there  have  been  withdrawals,  they  are  deducted  from 
the  last  deposits,  and  interest  is  computed  upon  the  smallest  balance  remaining  to 
the  depositor's  credit  within  each  month  or  each  quarter  of  the  interest  term. 

.3G0.  To  find  the  balance  of  deposit  when  there  are 'no  with- 
drawals. 

Illustrative     Examples. 

1,  On  Jan.  1,  1883,  a  depositor's  balance  in  a  savings-bank,  whose 
interest  term  is  6  months,  was  SI 75.  He  subsequently  made  the  fol- 
lowing deposits  :  Feb.  12,  1883,  $00 ;  Mar.  13,  1883,  $25  ;  May  9, 
1883,  $30  ;  June  24,  1883,  175  ;  July  5,  1883,  $90  ;  Sept.  28,  1883, 
8125.  What  was  the  balance  to  his  credit  on  Jan,  1,  1884,  interest  at 
4^  per  annum  being  allowed  on  deposits  from  the  first  day  of  the 
calendar  month  on  or  before  which  they  are  made  ? 

Solution. 

Bal.  Jan.  1.  1883 $175  x  6=      $1050  on  deposit  for  1  mo.  of  int.  term. 

Deposit  Feb.  12 GO  x  4=  240 

"       Mar.  13 25x3=  75 

"      May  9 30x1=  30 

"      June  24 _j;5x0=    0         " 

Total  deposit  first  term $365       =3  )  $1395 

Interest  deposit  July  1 4.65  $4.65,  interest  accrued  first  term. 

Bal.  due  depositor  July  1 $369.65  x  6=$2214  on  deposit  for  1  mo.  of  2d  term. 

Deposit,  July  5 90       x5=     450         "         "         "         "  " 

Sept.  28 125       x  3=     375 

Total  deposit $584.65     3 )  $3039 

Int.  deposit,  Dec.  31 10.13         $10,13,  interest  accrued  second  term. 

Bal.  due  Jan.  1,  1884 $594.78 
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Explanation.— At  the  close  of  the  first  interest  term  (July  1,  1883),  $175  had 
been  on  deposit  6  full  calendar  months,  which  is  equivalent  to  G  times  $175,  or 
$1050,  on  deposit  for  1  month.  The  next  deposit  ($60)  having  been  made  Feb.  12, 
is  not  entitled  to  draw  interest  initil  the  first  day  of  the  following  month;  and 
hi^nce,  being  on  deposit  4  full  calendar  months,  is  equivalent  to  4  times  $60,  or 
$240,  on  deposit  for  1  month.  Proceed  in  this  manner  with  the  remaining  deposits 
of  the  first  interest  term  (ending  July  1),  finding  that  the  total  deposits  for  that 
term  are  equivalent  to  a  single  deposit  of  $1395  for  1  month,  the  interest  of  which 
at  A%  per  annum  is  i  of  l;^  of  $1395,  or  $4.G5.  Add  this  interest  to  the  total 
deposit  ($3G5),  obtaining  $369.65  as  the  balance  to  the  depositor's  credit  on  July  1. 
At  the  close  of  the  second  interest  term  (Jan.  1,  1884,)  this  balance  ($369.65)  had 
been  on  deposit  6  full  calendar  months,  which  is  equivalent  to  G  times  $369  (frac- 
tions of  a  dollar  being  discarded  in  computing  interest),  or  $2214,  on  deposit  for  1 
month.  Continuing  as  in  the  first  interest  term,  it  will  be  found  that  the  balance 
due  the  depositor  on  Jan.  1,  1884,  was  $594.78. 

2.  In  the  preceding  example,  what  Avill  be  the  balance  to  the 
depositor's  credit  on  Jan.  1,  1884,  if  interest  at  4^  per  annum  hadr 
been  allowed  on  the  smallest  balance  within  each  quarter  of  the 
interest  term  ? 

Solution. 

Balance  Jan.  1,  1883 $175       x  2  =  $350  on  deposit  for  1  quarter  of  first  term. 

Deposit  Feb.  12 60)  ^  .^ 

"       Mar.  13 25  M  ^'^  " 

"       May9 30)  ..  „  ,.         .,         ,. 

-       June  24 _75  f    ""  "  " " 

Total  deposit,  first  term  .  $365  =$435  "        "  "  "         "         " 

Interest  deposit,  July  1  . .       4.35  $435  x  .01  =  $4.35,  accrued  interest. 

Bal.  due  depositor  July  1,  369.35  x  2  =  $738  on  deposit  for  1  quarter  of  2d  term. 
DepositJulyS • 90^       ._     oi!i  "        "  .'  «         <<         « 

"       Sept.  28 125  i    ""  " 

Total  deposit,  2d  term...  $584. 35        =$953" 

Int.  deposit,  Jan.  1 9.53  $953  x  .01  =  $9.53,  accrued  interest. 

Bal.  due  Jan.  1,  1884. . .  .$593.88 

Explanation. — At  the  close  of  the  first  interest  term  (July  1,  1883),  $175  had 
been  on  deposit  2  quarters,  which  is  equivalent  to  2  times  $175,  or  $350  on  deposit 
wt  1  quarter.  During  the  first  quarter  of  the  interest  term,  two  deposits  had  been 
made,  that  of  Feb.  12  ($60)  and  of  Mar.  13  ($25),  which  being  made  after  the  com- 
mencement of  the  first  quarter  (Jan.  1,  1883)  do  not  draw  interest  until  at  the 
commencement  of  the  next  quarter  (Apr.  1,  1883).  $60  +  $25,  or  $85,  therefore 
draw  interest  for  1  quarter  of  the  first  interest  term.  The  next  two  deposits,  that 
of  May  9  ($30)  and  of  June  24  ($75)  being  made  after  the  commencement  of  the 
lf).?\.  quarter  of  the  interest  term,  do  not  draw  interest  during  that  term.     $435  on 

;i60 


SAVINGS-BANKS.  241 

deposit  for  1  full  quarter  at  4^0  per  annum  =  1%  of  $435,  or  $4.35  interest, 
which,  added  to  the  sum  of  the  deposits  in  that  term  ($305),  produces  $309.35  as 
the  oaiance  due  the  depositor  July  1,  1883  ;  etc. 

Examples     for     Practice. 

1.  On  Jan.  1,  1883,  a  depositor's  balance  in  a  savings-bank  wlios3 
interest  term  is  6  months,  was  894.  He  afterwards  made  the  follow- 
ing additional  deposits  :  Jan.  27,  $12 ;  Feb.  4,  $8 ;  Feb.  19,  815  ; 
Apr.  8,  $25  ;  May  16,  $20  ;  June  4,  $30.  What  was  the  balance  to 
his  credit  July  1,  1883,  interest  at  4^  being  computed  from  the  firsti 
day  of  each  calendar  month  ? 

2.  A  made  the  following  deposits  in  a  savings-bank  whose  interest 
term  is  3  months  :  June  9,  1883,  $100  ;  July  12,  1883,  $30  ;  Sept.  4,; 
1883,  $40  ;  Nov.  15,  1883,  $60 ;  Jan.  8,  1884,  $50  ;  Mar.  9;  1884, 
$70.  AYhat  was  the  balance  due  July  1,  1884,  interest  at  4:%  being 
computed  from  the  first  day  of  each  quarter  ? 

3.  AVhat  was  the  balance  due  upon  the  following  savings-bank 
account  on  Dec.  31,  1883,  the  interest  term  being  6  months,  and  com- 
puting interest  at  4^  from  the  first  day  of  each  calendar  month  ? 
Balance  Jan.  1,  1883,  $150.  Deposits  :  Jan.  28,  1883,  $30  ;  Mar.  5, 
1883,  $25  ;  Apr.  16,  1883,  $75  ;  May  7,  1883,  $45  ;  July  5,  1883,  $60 ; 
Sept.  8,  1883,  $50 ;  Oct.  1,  1883,  $20  ;  Dec.  15,  1883,  $45. 

4.  On  Jan.  1,  1883,  a  depositor's  balance  in  a  savings-bank,  whose 
interest  term  is  6  months,  was  $175.  He  subsequently  made  the 
following  deposits :  Feb.  12,  1883,  $60 ;  Mar.  13,  1883,  $25  ;  May  9, 
1883,  $30 ;  June  24,  1883,  $75 ;  July  5,  1883,  $90 ;  Sept.  28,  1883, 
$125.  What  was  the  balance  to  his  credit  on  Jan.  1, 1884,  the  rate  of 
interest  being  4^,  computed  from  the  first  day  of  each  calendar 
month  ? 

361.    To  find  the  balance  of  deposit  when  there  are  withdrawals. 

Illustrative     Examples. 

1.  A  depositors  balance,  Jan.  1,  1884, was  $320,  and  his  subsequent 
deposits  were  :  Jan.  19,  $50 ;  Mar.  15,  $40  ;  Apr.  9,  $75  ;  Apr.  29, 
$25  ;  May  6,  $30  ;  June  1,  $60.  His  withdrawals  were  :  Jan.  31,  $75  ; 
Mar.  18,  $20  ;  Apr.  15,  $10 ;  May  28,  $160.  AVhat  was  the  balance 
due  July  1,  1884,  the  interest  term  being  6  months,  computing  in- 
terest at  6^  from  the  first  day  of  each  quarter  ? 
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Solution. 

Date. 

> 

0! 

! 

It 

1 

1 

i 

8 

1 

11 

1:1 
III 

Interest  on  smallest 
Balance. 

(Balance  Jan.  1. 

$320 

$320^ 

Jan.  19, 

|50 

$370 

\                 "     31, 

$75 

$295 

$295 

$295  X  H^  =  $4.42 

Mar.  15, 

$40 

$335 

I               "     18, 

$20 

$315     J 

(Balance  Ap7\  1. 

■    Apr.  9, 

$315^ 

$75 

$390 

"     15, 

$10 

$380 

J                  "     29, 

$25 

$405 

May  6, 

$30 

$435 

"     28, 

$160 

$275 

$275 

$275  X  U%=$4.12 

June  1, 

$60 

$335 

Last  balance,  $335  +  interest  first  quarter,  $4.42  +  interest  second  quarter, 
$4.12  =  $343.54,  balance  due  depositor  July  1,  1884. 

Explanation. — To  ascertain  the  smallest  balance  in  each  quarter,  arrange  the 
deposits  and  withdrawals  in  separate  columns  according  to  their  respective  dates^, 
drawing  a  double  line  at  the  close  of  each  quarter  to  avoid  mixing  items  belonging 
to  different  quarters.  Then  place  in  the  column  of  balances  the  amount  due  the 
depositor  after  each  deposit  or  withdrawal,  repeating  under  the  double  line  the 
last  balance  of  deposit  over  such  line,  so  that  it,  as  the  first  balance  of  the  next 
quarter,  may  be  compared  with  the  other  balances  of  that  quarter.  The  smallest 
balance  in  each  quarter  can  then  be  readily  noticed.  Compute  one  quarter's 
interest  upon  the  smallest  balance  in  each  quarter,  and  add  the  interest  thus 
obtained  to  the  last  balance  in  the  balance  column,  obtaining  $343.54  as  the 
balance  due  the  depositor. 

2.  In  the  preceding  example,  what  was  the  balance  due  July  1, 
1884,  if  the  interest  term  was  6  months,  and  interest  at  6%  per 
annum  was  allowed  from  the  first  day  of  each  calendar  month  ? 

Explanation. — To  ascertain  the  smallest  balance  in  each  month,  arrange  the 
deposits  and  withdrawals  in  separate  columns  according  to  their  respective  dates, 
and  place  in  the  third  column  the  amount  due  the  depositor  after  each  deposit  and 
withdrawal,  as  shown  in  the  solution  following.  At  the  beginning  of  each  month, 
repeat,  the  last  balance  of  the  preceding  month  so  that  it,  as  the  fi.rst  balance  of 
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the  new  month,  may  bo  compared  with  the  remaining  balances  of  tlie  same  month. 
Since  there  is  no  deposit  or  withdrawal  in  February,  the  last  balance  in  January 
($395)  will  not  only  be  the  fu-st  but  also  the  least  balance  in  February;  and  it 
will  also  be  the  first  balance  in  March.  Thus  arranged,  the  smallest  balance  in 
each  month  can  then  be  readily  noticed,  and  should  be  written  in  a  fourth  column. 
Adding  the  column  of  smallest  balances,  we  find  they  are  equal  to  $1810  on  deposit 
for  1  month,  and  one  month's  interest  of  $1810,  at  0^  per  annum,  is  ^;^  of  $1810, 
cr  $9.05.  Add  the  accrued  interest  $9.05  to  the  last  balance  in  the  balance 
column  ($335),  obtaining  $344.05  as  the  balance  due  the  depositor  July  1,  1884. 


Solution. 


■     1 

il 

Date. 

• 

1 

1 

1 

If? 

ill 

Interest  on  SmaUeat 
lialnnce. 

Bal.  Jan.    1 

$320 

$320^ 
370  ■ 

295  J 

' 

"    19 

$50 

$295 

xi%  =$1,475,  Jan.  int. 

"    31 

$75 

Bal.  Feb.    1 

295 

$295 

xi%  =$1,475,  Feb.  int. 

Mar.   1 

295 -| 

"     15 

$40 

335  I 

$295 

xi%  =$1,475,  Mar.  int. 

-     18....: 

$20 

3 15  J 

Bal.  Apr.   1 

315] 
390  1 

380  1 
405  J 

"       9 

"     15 

$75 

$10 

$315 

xi%=$1.575,  Apr.  int. 

"    29 

$25 

Bal.  May   1 

405^ 

"      6..... 

$30 

435  I 

$275 

X  iff  =$1,375,  May  int. 

"    28.   ... 

$160 

275  J 

Bal.  June  1 

"       1 

§60 

275  ( 

;3:J5i 

$335 
Or,  $1810 

x^%  =$1,675,  June  int. 

$9.05,  total  int. 
xi%=$9.05,  total  int. 

Last  balance  ($335)  + 
($9.05)=$344.05,  balance 


1  month's  interest  on  the  sum  of  the  monthly  balances 
due  depositor  July  1,  1884. 


Examples    for    Practice. 

(In  the  following  examples,  unless  otherwise  stated,  the  interest  term  is  under- 
Stood  to  be  6  months,  commencing  Jan.  1  and  July  1.) 

1.  Balance  the  following  savings-bank  account  to  July  1,  1883, 
interest  at  4^  being  allowed  on  monthly  balances.    Balance  due  Jan.  1, 
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1883,  $90.  Deposits  :  Jan.  30,  $40 ;  Feb.  18,  $50  ;  Apr.  8,  $60  ;  May 
1,  $20;  June  4,  $40.  Yf  ithdrawals  :  Jan.  15,  $25;  Feb.  8,  $15; 
Mar.  13,  $20 ;  May  8,  $12. 

2.  What  was  due  on  the  following  savings-bank  account,  Jan.   1, 

1884,  interest  at  5^o  per  annum  being  allowed  on  quarterly  balances  ? 
Balance  due  July  1,  1883,  $150.  Deposits  :  Aug.  15,  $80  ;  Aug.  31, 
$20  ;  Sept.  15,  $50  ;  Oct.  9,  $35  ;  Nov.  1,  $50.  Withdrawals  :  July 
8,  $30 ;  Aug.  4,  $20 ;  Sept.  3,  $25 ;  Sept.  15,  $40 ;  Oct.  8,  $10. 

3.  A  person  deposited  in  a  saving-bank,  Jan.  1,  1883,  $125  ;  Jan. 
20,  $30 ;  Feb.  5,  $5  ;  Mar.  19,  $75  ;  Apr.  12,  $40  ;  May  30,  $50 ; 
June  18,  $20.  He  withdrew  Mar.  1,  $25  ;  Apr.  1,  $20 ;  June  5,  $40. 
What  was  the  balance  due  the  depositor  July  1,  1883,  interest  at  6% 
per  annum  being  allowed  on  monthly  balances  ? 

4.  A  depositor's  balance  Jan.  1,  1884,  was  $320,  and  his  subse- 
quent deposits  were  :  Jan.  19,  $50  ;  Mar.  15,  $40  ;  Apr.  9,  $75  ;  Apr. 
29,  $25  ;  May  6,  $30  ;  June  1,  $60.  His  withdrawals  were  :  Jan,  31, 
$75  ;  Mar.  18,  $20 ;  Apr.  15,  $10 ;  May  28,  $160.  What  was  the 
balance  due  July  1,  1884,  computing  interest  at  6%  from  the  first  day 
of  each  calendar  month  ? 


PARTIAL     PAYMENTS. 

363.  A  Partial  Payment  is  a  payment  of  only  a  part  of  a  debt 
and  its  accrued  interest. 

Rem. — A  partial  payment  of  a  note  is  usually  acknowledged  by  indorsing  on 
its  back  the  date  and  amount  of  the  payment. 

363.  When  partial  payments  have  been  made  on  an  interest- 
bearing  note,  the  balance  unpaid  may  be  found  by  the  following 
method,  adopted  by  the  Supreme  Court  of  the  United  States,  and 
hence  called  the  United  States  rule. 

364.  United  States  rule  for  partial  payments. 

Illustrative     Example. 

On  a  note  of  $3000,  dated  March  12,  1881,  and  drawing  simple 
interest  at  6%  per  annum,   are   indorsed   the   following  payments  : 
August   18,   1881,   $325.     April  9,  1882,  $75.     July  3,  1882,  $400. 
Dec.  4,  1882,  $150.     How  much  was  due  February  25,  1883  ? 
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Solution. 

Face  of  note  or  original  principal $3000 

Interest  from  Mar.  12  to  Aug.  18  (5  mo.  6  da.) 78 

Amount  due  at  the  time  of  the  first  payment  (Aug.  18) $3078 

First  payment  to  be  deducted 325 

Debt  unpaid,  forming  a  new  principal  from  Aug.  18 $2753 

Interest  of  new  principal  from  Aug.  18  to  Apr.  9  (7  mo.  21  da.) 105.99 

Since  the  2d  payment  is  less  than  this  interest,  compute  the 

Interest  of  same  principal  from  Apr.  9  to  July  3  (2  mo.  24  da.) 38.54 

Amount  due  at  the  time  of  the  third  payment  (July  3) $2897.53 

Second  and  third  payments  to  be  deducted  ($75  +  $400=) 475 

Debt  unpaid,  forming  a  new  principal  from  July  3 $2422. 53 

Interest  of  above  principal  from  July  3  to  Dec.  4  (5  mo.  1  da.) 60. 97 

Amount  due  at  the  time  of  the  fourth  payment  (Dec.  4) $2483.50 

Fourth  payment  to  be  deducted 150 

Debt  unpaid,  forming  a  new  principal  from  Dec.  4 $2333. 50 

Interest  of  above  principal  from  Dec.  4  to  Feb.  25  (2  mo.  21  da.) 31.50 

Amount  due  at  the  date  of  settlement  (Feb.  25,  1883) $2365.00 

Rem. — It  is  usually  apparent  whether  a  payment  is  less  than  the  accrued 
interest,  as  with  the  second  payment  of  the  solution  ;  in  which  case,  interest  could 
have  been  more  conveniently  computed  in  one  operation  from  the  date  of  the  pre- 
ceding payment  (Aug.  18)  to  the  date  of  the  third  payment  (July  3),  or  for  10  mo. 
15  da.,  obtaining  $144.53  +  ,  or  the  same  interest  as  in  the  solution  was  obtained 
in  two  operations  ($105.99 +  $38.54  =  $144,53). 

Rule. — I.  Find  the  interest  of  the  principnl  from  the  date  of 
the  note  to  the  date  of  the  first  partial  payment.  If  the  first 
payment  equals  or  exceeds  the  interest  thus  found,  subtract  the 
first  paijment  from  the  sum  of  the  principal  and  its  accrued 
interest,  and  consider  the  remainder  as  a  neiu  principal. 

II.  //  the  first  payment  is  less  than  the  interest  thus  found, 
find  the  interest  of  the  sa-me  principal  to  the  date  of  the  next  or 
of  such  subsequent  partial  payment  at  luhich  the  sum  of  tJte 
payments  will  equal  or  exceed  the  interest  due  at  such  date. 
Subtract  the  sum  of  the  payments  to  that  date  from  the  sum  of 
the  principal  and  its  accrued  interest  to  that  date,  and  consider 
the  remainder  as  a  new  principal. 
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III.  Similarly  find  the  interest  of  the  new  principal  to  the 
date  of  the  next  partial  payment.  If  the  next  partial  payment 
is  greater  than  the  interest  thus  found,  proceed  as  in  I ;  hut  if 
less,  proceed  as  in  II.     So  continue  to  the  date  of  settlement. 

Note. — It  will  be  observed  in  the  foregoing  rule  (1)  that  a  partial  payment  in 
excess  of  the  accrued  interest  will  have  the  effect  of  reducing  the  principal,  since, 
after  discharging  such  accrued  interest,  there  will  remain  a  surplus  to  be  so 
applied  ;  (2)  that  a  payment  less  than  the  accrued  interest  cannot  have  the  effect 
of  reducing  the  principal,  since  such  payment  is  not  sufficient  to  discharge  the 
accrued  interest,  which  must  first  be  paid  ;  (3)  that  no  new  principal  should  exceed 
a  preceding  principal,  since  that  would,  in  effect,  be  compounding  interest  on  such 
excess,  which  it  is  the  purpose  of  the  U.  S.  Rule  to  prevent. 

Examples     for     Practice. 

$750.  Washington,  D.  C,  July  15,  1882. 

Three  years  after  date,  for  value  received,  I  promise  to  pay  M.  F. 
Sinclair,  or  order,  Seven  Hundred  and  Fifty  Dollars,  tvith  interest 
at  6%  per  annum.  J.  F.  O'Bannon. 

What  was  the  balance  due  July  18,  1885,  if  the  following  partial 

payjnents  had  been  previously  made:  Oct,  18,  1883,  $175;  Jan.  13, 

1885,  $200  ?  J,  r      ~    .-  r 

^^^   -^rC      (2.) 

S1200.  ;^w  Orleans,  Aug.  8,  1880. 

Ttiree  years  after  date  I  promise  to  pay  T.  C.  Will,  or  order. 
Twelve  Hundred  Dollars,  loith  interest  at  8%.      Value  received. 

E.  Bensel. 

The  above  note  contained  indorsements  as  follows  :  Sept.  13,  1881, 

$75  ;  Oct.  13,  1883,  180 ;  Jan.  1,  1883,  $35.     AYhat  was  the  balance 

due  Sept.  13,  1883  ?      t  '5)7  0  7 

'        (3.)- 
$890.  Mobile,  Mar.  18,  1884. 

Two  years  after  date  I  promise  to  pay  to  W.  A.  Frank  &  Co.,  or 
nrder,  Eiyht  Hundred  and  Ninety  Dollars,  value  received,  with  inter- 
est at  Q%-  R.  G.  Walker. 

The  following  payments  were  indorsed  on  the  above  note  : 
May  13,  1884,  $35.  Feb.  3,  1885,  $75. 

Aug.  5,  1884,  $10.  Dec.  19,  1885,  $150. 

What  was  due  Mar.  31,  188C  ? 
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(4.) 

SS500.  Boston,  May  15,  1881. 

Three  years  after  date,  for  value  received,  I  promise  to  pay  11.  L. 
Thomas,  or  order.  Three  Thoiisand  Five  Hundred  Dollars,  with  intw- 
e'it  at  6%.  F,  S.  Holmes. 

The  following  indorsements  were  made  on  the  above  note  • 
Sept.  12,  1881,  $350.  Jan.  18,  1883,  $400. 

May  9,  1882,  $75.  Aug.  5,  1883,  $90. 

Oct.  8,  1882,  $250.  Dec.  12,  1883,  $350. 

What  was  the  amount  due  July  3,  1884  ? 

5.  On  a  mortgage  for  $5200,  dated  June  IC,  1880,  there  were  paid 
Aug.  12,  1880,  $300  ;  June  15,  1881,  $125  ;  Aug.  19,  1882,  $1200  ; 
May  4,  1883,  $50  ;  and  Dec.  24,  1884,  $2000.  What  was  the  balance 
due  Feb.  12,  1885,  at  (j%  ? 

365.  Mercantile  Rule  for  partial  payments. 

Illustrative     Examples. 

1.  By  the  merchants'  rule,  find  the  balance  due  July  18,  1886,  on 
a  note  of  $500,  at  6^,  dated  Sept.  15,  1885,  and  upon  which  were  the 
following  indorsements  :  Oct.  12,  1885,  $75  ;  Dec.  18,  1885,  $128  ; 
Mar.  9,  1886,  $250. 

Solution. 

Face  of  note,  dated  Sept.  15,  1885 $500.00 

Interest  of  $500  from  Sept.  15  to  July  18  (306  da.)  at  6;^ 25. 50 

Sura  of  principal  and  accrued  interest  at  date  of  settlement $525.50 

First  payment  made  Oct.  13,  1885 $75. 

Interest  of  $75,  from  Oct.  13  to  July  18  (379  da.) 3.49 

Second  payment,  made  Dee.  18,  1885 128. 

Interest  of  $138  from  Dec.  18  to  July  18  (313  da.) 4.52 

Third  payment,  made  Mar.  9,  188G 250. 

Interest  of  $350  from  Mar.  9  to  July  18  (131  da.) 5.46 

Sum  of  payments  and  accrued  interest  at  settlement 466.47 

Balance  due  at  date  of  settlement $59.03 

Explanation. — By  mercantile  usage,  if  the  time  of  settlement  is  one  year  or 
less  from  the  date  of  a  note,  or  other  interest-bearing  debt,  the  balance  duo  is 
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found  by  increasing  the  debt  by  its  accrued  interest  to  the  date  of  settlement,  and 
diminishing  the  result  by  the  sum  of  the  partial  payments  and  the  interest  accrued 
npou  each  payment  from  the  time  it  was  made  to  the  date  of  settlement. 

2.  B-y  the  merchants'  rule,  find  the  balance  due  Sept.  8,  1884,  on 
a  note  of  81G00,  at  G'/c,  dated  Nov.  13,  1881,  and  upon  which  the  fol- 
lowing payments  were  indorsed  :  Jan.  4,  1882,  $125  ;  July  13,  1882, 
$150  ;  Dec.  20,  1882,  $300 ;  Jan.  4,  1884,  $400. 

Solution 

Face  of  note,  dated  Nov.  U,  1381 $1600. 

Interest  of  $1600  from  Nov.  12,  '31,  to  Nov.  12,  '82,  at  C% ^"' 

Sum  of  principal  and  interest  at  first  yearly  settlement $1696. 

Fiist  paj-ment,  made  Jan  4,  1382 $125. 

Interest  of  $125  from  Jan.  4  to  Nov.  12,  1382  (312  da.) G.  50 

Second  payment,  made  July  13,  1882 150. 

Interest  of  $150  from  July  1.3  to  Nov.  12,  1382  022  da.) 3.05 

Sum  of  payments  and  interest  at  first  yearly  settlement $284. 55 

Balance  due,  and  new  principal  formed  at  first  yearly  settlement $1411. 45 

Interest  of  $1411.45  from  Nov.  12,  '.2,  to  Nov.  12,  'c3 84.  69 

Sam  of  new  principal  and  interest  at  Cd  yearly  settlement $1496. 14 

Third  payment,  made  Dec.  20,  13l2 $300. 

Interest  of  $300  from  Dec.  2.1,  '82,  to  Nov.  12,  '83,  (327  da.) ....  16.35 

Sum  of  pajTuent  and  its  interest  at  £d  yearly  settlement 316.35 

Balance  due  and  new  principal  formed  at  Cd  yearly  settlement $1179.79 

Int«restofS1179.70fromNov.l2,'..3,tofinalscttlement.  Sept.  8,'84(301da.)  59.19 

Sum  of  new  principal  and  interest  at  date  of  final  settlement $1238. 98 

Fourth  payment  made  Jan.  4,  133^1 $400. 

Interest  of  $400  from  Jan.  4  to  Sept.  8  (248  da.) 16.53 

Rum  of  payment  and  its  interest  at  final  settlement 416.53 

Balance  due  at  date  of  final  settlement &8->9  4.^ 

Explanation. — On  notes  running  longer  than  one  year,  merchants  usually 
charge  interest  upon  the  principal  from  the  time  it  commenced  to  draw  interest  to 
the  end  of  the  first  interest  year,  and  allow  interest  on  partial  payments  from  the 
time  they  were  made  to  the  end  of  the  same  interest  year  :  then,  striking  a  balance, 
sharge  interest  upon  the  unpaid  balance  to  the  end  of  the  second  interest  year, 
and  from  the  amount  deduct  the  payments  made  within  the  second  interest  year 
and  the  interest  upon  each  payment  from  the  time  it  was  made  ;  and  so  continue 
until  the  note  is  fully  paid.     If  the  date  of  the  final  settlement  is  less  than  one  year 
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from   the   date   of  the  next  preceding  settlement,   tlie  balance  due  is  found  as 
explained  in  111.  Ex.  1,  and  shown  in  tlie  final  settlement  of  111.  Ex.  2. 

Examples     for     Practice. 

1.  On  a  note  of  $800,  at  0;^,  and  dated  Mar.  4,  1883,  are  the  fol- 
lowing indorsements  :  Apr.  12,  1883,  175  ;  July  9,  1883,  $150  ;  Sept. 
5,  1883,  190 ;  Dec.  8,  1883,  $200.     What  was  due  Jan  1,  1884  ? 

2.  On  a  note  of  $1500,  at  b%,  dated  July  5,  1882,  were  indorsed 
the  following  payments  :  Sept.  19,  1882,  1300  ;  Nov.  5,  1882,  $200 ; 
Jan.  18,  1883,  $175 ;  Mar.  3,  1883,  $350.  What  was  due  June  15, 
1883  ? 

3.  What  was  the  balance  due  Aug.  3,  1884,  on  a  note  of  $500.  at 
7^,  dated  Dec.  15,  1883,  and  upon  which  the  following  payments  had 
been  made  :  Jan.  30,  1884,  $150  ;  Mar.  31,1884,  $80  ;  May  2,  1884, 
$160  ;  July  4,  1884,  $75  ? 

4.  On  Sept.  9,  1881,  I  gave  my  note  of  $2000,  at  Q%,  upon  which 
I  subsequently  made  the  following  payments  :  Nov.  20,  1881,  $325  ; 
Jan.  13,  1882,  $75  ;  May  25,  1882,  $472 ;  and  July  21,  1882,  $200. 
What  did  I  owe  upon  the  note  Aug.  17,  1882  ? 

5.  What  was  the  balance  due  Mar.  15,  1885,  upon  a  note  of 
$1725.40,  at  b%,  dated  Apr.  19,  1884,  and  upon  which  the  following 
payments  were  indorsed  :  June  7,  1884,  $150  ;  July  1,  1884,  $130  ; 
Aug.  12,  1884,  $75  ;  Sept.  23,  1884,  $125  ;  Nov.  18,  1884,  685  ;  Dec. 
20,  1884,  $225  ;  Mar.  5,  1885,  $178  ? 

6.  On  a  note  of  $1800,  at  6^,  dated  Nov.  13,  1878,  were  indorsed 
the  following  payments  :  Jan.  IG,  1879,  $100  ;  Mar.  12,  1879,  $50  ; 
July  3,  1879,  $250  ;  Dec.  8,  1879,  $400  ;  Aug.  15,  1880,  $300.  What 
was  the  balance  due  Jan.  1,  1881  ? 

7.  What  was  the  balance  due  Sept.  8,  18S3,  upon  a  note  of  $5G00, 
at  G^c,  dated  Oct.  3,  1882,  if  it  contained  the  following  indorsements : 
Dec.  15,  1882,  $500  ;  Feb.  28,  1883,  $800 ;  June  13,  1883,  $450  ; 
Aug.  7,  1883,  $1200  ? 

8.  A  note  of  $2500,  at  Q%,  dated  Mar.  4,  1881,  bore  the  following 
indorsements  :  Feb.  8,  1882,  $800 ;  July  9,  1883,  $500.  What  was 
the  balance  due  May  9,  1884  ? 

9.  Wliat  was  the  balance  due  June  13,  1885,  upon  a  note  of  $1325, 
at  b%,  dated  May  6,  1882,  and  containing  the  following  indorsements  : 
Aug.  5,  1882,  $90;  Oct.  8,  1883,  $325  ;  Jan.  1,  1884,  $150;  July  G, 
1884,  $215  ;  Oct.  8,  1884,  $45  ;  and  May  13,  1885,  $286  ? 
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10.  A  note  of  $3500,  at  b%,  dated  Feb.  h,  1879,  bore  the  following 
indorsements  :  July  15,  1879,  $300  ;  Oct.  7,  1879,  8125  ;  Jan.  8,  1880, 
$50  ;  Aug.  3,  1880,  $130  ;  Dec.  19,  1880,  8175  ;  May  3,  1881,  8200 ; 
Aug.  IG,  1881,  8400  ;  Jan.  1,  1882,  8150.  What  was  the  balance  due 
Apr.  12,  1882  ? 

368.  Ey  the  New  Hampshire  Rule,  when  notes  or  other  obliga- 
tions specify  that  the  interest  is  payable  annually  (330),  partial  pay- 
ments are  applied,  first,  to  discharging  the  simple  interest  which  has 
accrued  upon  the  annual  interest ;  second,  to  discharging  the  annual 
interest ;  and  third,  to  reducing  the  principal. 

369.  By  the  Vermont  Rule,  whether  the  time  of  final  settlement 
is  more  or  less  than  one  year  from  the  time  the  note  begins  to  draw 
interest,  only  one  balance  is  struck,  and  that  at  the  time  of  final  settle- 
ment as  in  111.  Ex.  1  of  the  mercantile  rule,  by  increasing  the  principal 
by  its  accrued  interest  to  the  date  of  final  settlement,  and  diminishing 
the  result  by  the  sum  of  the  partial  payments  and  the  interest  accrued 
on  each  payment  from  the  time  it  is  made  to  the  date  of  final  settle- 
ment. 

Rem. — If  the  interest  is  contracted  to  be  paid  annually,  the  Vermont  method 
of  striking  balances  is  the  same  as  the  New  Hampshire  (368). 

370.  By  the  Connecticut  Rule,  if  the  time  between  the  date  of 
the  note  and  the  first  payment,  or  between  an}'^  considered  payment 
and  the  one  next  preceding  it,  is  one  year  or  )nore,  and  the  considered 
payment  equals  or  exceeds  the  interest  of  the  principal  to  the  date  of 
such  payment,  the  balance  is  struck  at  the  time  of  making  the  pay- 
ment, as  by  the  U.  S.  rule  ;  but  if  the  time  is  less  than  one  year,  and 
the  considered  payment  equals  or  exceeds  the  interest  of  the  principal 
to  the  date  of  such  payment,  the  balance  due  is  found  by  adding  one 
year's  interest  to  the  principal,  and  deducting  from  this  amount  the 
sum  of  the  partial  payments  made  within  that  interest  year  and  their 
accrued  interest  as  in  111.  Ex.  2  of  the  mercantile  rule.  If  any  pay- 
ment is  less  than  the  interest  of  the  principal  to  the  date  of  such  pay- 
ment, no  balance  is  struck  for  that  payment,  since  to  do  so  Avould  be 
compounding  interest  on  the  balance  of  interest  due. 

To  the  Teacher. — If  considered  necessary,  suitable  examples  under  the  other 
partial  payment  rules  can  be  selected  for  solution  by  the  New  Hampshire,  Vermont, 
or  Corjiecticut  rules. 

368—370 


STOCKS      AND      BONDS.  251 


STOCKS    AND    BONDS. 

371.  A  Corporation  consists  of  several  persons  who  are  authorized 
by  law  to  transact  business  as  a  single  individual. 

Rem. — The  special  act  which  legalizes  the  existence  of  a  corporation  and 
specifies  its  pbwei-s  and  obligations,  is  called  its  Charter. 

373.  The  Capital  Stock  of  a  corporation  is  so  much  of  its  capital 
as  is  represented  by  its  shares. 

Rem. — A  Share  is  one  of  the  equal  parts  into  which  the  capital  stock  is 
divided.  It  usually  represents  $100  of  the  capital  stock,  thougli  shares  sometimes 
represent  as  low  as  §1  and  as  high  as  $1000  of  the  capital  stock.  Shares  of  $50 
and  $25  are  respectively  called  half-stoch  and  quarttr-stock.  The  owner  of  one  or 
more  shares  of  a  corporation  is  called  a  stockholder  of  that  corporation. 

373.  The  Par  Value  of  a  share  is  the  value  specified  upon  its 
"  face,"  and  represents  the  capital  stock  for  which  it  was  originally 
issued. 

374.  The  Market  Value  of  a  share  is  the  sum  for  which  it  can  be 
sold. 

Rem.— When  the  market  value  of  a  share  is  greater  than  its  par  value,  it  is 
said  to  be  above  par  or  at  a  premium  ;  and  when  its  market  value  is  less  than  its 
par  value,  it  is  said  to  be  helow  par  or  at  a  discount. 

375.  The  Gross  Earnings  of  a  corporation  embrace  the  total 
receipts  from  its  business  before  any  expense  has  been  deducted. 

376.  The  Net  Earnings  of  a  corporation  are  its  profits  ;  that  is, 
what  is  left  of  its  gross  earnings  after  all  expenses  have  been  paid. 

377.  A  Dividend  is  so  much  of  the  net  earnings  of  a  corporation 
as  is  divided  among  its  stockholders. 

378.  An  Assessment  is  a  sum  levied  upon  the  stockholders  of  a 
corporation  to  make  up  its  losses  or  deficiencies. 

Rem. — Dividends  and  assessments  are  declared  at  a  certain  '/o  of  the  par  value 
of  the  stock  or  at  so  much  per  sliaro. 

.379.  The  Preferred  Stock  of  a  corporation  is  so  much  of  its  capi- 
tal stock  as  has  advantages  over  the  remainder,  or  common  stock, 
when  dividends  are  declared. 

371—379 


252  STOCKS     AND     BONDS. 

Rem. — To  prevent  the  management  of  an  embarrassed  corporation  from  pass- 
ing out  of  the  hands  of  its  officers  into  those  of  a  receiver  appointed  by  a  court, 
some  of  its  stockholders  or  friends  may  extend  pecuniary  aid,  for  which  new  stock 
is  issued,  called  preferred  stock,  because  it  is  entitled  to  receive  a  dividend  of  a 
specified  per  cent,  out  of  the  net  earnings  of  the  corporation  before  any  dividend 
can  be  declared  upon  the  remainder  of  the  capital  stock. 

380.  Watered  Stock  is  stock  which  has  been  inflated  by  distrib- 
uting among  the  stockholders  extra  shares  for  which  no  additional 
payment  is  required. 

Rem. — When  the  charter  of  a  corporation  forbids  it  to  declare  a  dividend  ex- 
ceeding a  certain  rate  %  of  the  par  value  of  its  capital  stock,  or  if  its  stockholders 
wish  to  keep  the  public  in  ignorance  of  its  prosperity,  its  capital  stock  can  be 
watered  by  issuing  additional  shares,  so  that  a  low  rate  of  dividend  upon  the 
watered  stock  will  produce  as  much  income  as  a  high  rate  of  dividend  upon  the 
original  capital  stock. 

381.  A  Bond  is  an  obligation  to  pay  a  certain  sum  of  money  at  a 
specified  time,  Avith  interest  at  a  fixed  rate  ^/o  payable  at  regular 
intervals. 

Rem.  1. — Bonds  are  issued  for  money  borrowed  by  the  General  Government, 
States,  counties,  cities,  and  business  corporations. 

Rem.  2.— a  coupon  hand  is  one  with  certificates  attached,  representing  the 
successive  installments  of  interest.  Each  coupon  is  detached  and  presented  for 
payment  Avhen  the  interest  for  the  period  mentioned  therein  becomes  due. 

Rem.  3. — A  registered  bond  is  one  which  is  payable  to  the  owner,  whose  name 
is  registered  in  the  books  of  the  corporation  or  government  which  issued  it.  Reg- 
istered bonds  can  be  transferred  only  by  a  properly  acknowledged  assignment. 

Rem.  4. — Government  bonds  usually  derive  their  name  from  the  rate  of  inter- 
est which  they  bear  and  the  date  at  which  they  are  due  ;  as  4'sof  1907  ;  4|'s  of  "91. 

383.  Quotations  usually  denote  the  price  at  which  8100  jmr  value 
of  stocks  or  bonds  can  be  bought  or  sold. 

Rem.  1. — Mining  securities  are  usually  quoted  at  so  much  per  share,  without 
regard  to  their  par  value.  Thus,  mining  stock,  the  par  value  of  which  is  $5  per 
share,  may  be  quoted  at  3,  which  denotes  that  its  market  value  is  $3  per  share.  In 
some  cities,  all  stocks  whose  par  A'alue  is  less  than  $100  are  thus  quoted. 

Rem.  2, — Bonds  of  all  denominations  are  quoted  at  the  market  value  of  each 
$100  of  their  face  value.  This  is  also  the  prevailing  practice  with  stocks,  except 
mining  stocks.  Quotations  thus  expressed  are  theoretically  rates  per  cent.  Half- 
stock  worth  $57  per  share  would  thus  be  quoted  at  114,  the  price  of  2  shares  or  of 
$100  par, 
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383.  Computations  in  Stocks  and  Bonds  may  be  made  in  accord- 
ance with  the  principles  of  percentage,  the  par  vahxe  being  the  base  ; 
and  all  other  terms,  as  dividend,  assessment,  premium,  discount,  bro- 
kerage, income,  and  market  value,  are  percentages.     Hence, 

General  Direction:  //  anij  of  the  above  percentages  is  re- 
quired, iiuUtiply  Its  two  given  factors ;  if  given,  divide  it  by  its 
given  factor,  and  the  quotient  luill  be  its  remaining  factor. 

Rem,  1. — The  two  factors  of  any  of  the  preceding  percentages  are  the  par 
value  of  the  stocks  or  bonds  and  the  rate  per  cent,  of  that  percentage. 

Rem.  2. — It  should  be  remembered  that  the  quotation  is  theoretically  the  rate 
%  of  market  value  (Rem.  2,  38U).  Hence,  since  securities  are  bought  and  sold 
at  their  market  value,  the  quotation  regarded  as  hundredths  must  be  the  rate  per 
cent,  of  prime  cost  if  securities  are  bought,  or  of  gross  pi'oceeds  if  securities  are 
sold. 

Rem.  3. — If  securities  are  bought  through  a  broker,  the  rate  %  of  gross  cost 
equals  the  rate  %  of  prime  cost  (quotation)  plus  the  rate  fc  of  brokerage  ;  and  if 
sold  through  a  broker,  the  rate  %  of  net  proceeds  equals  the  rate  fc  of  gross 
proceeds  (quotation)  minus  the  rate  %  of  brokerage. 

Rem.  4. — In  stock  computations,  it  is  usually  more  convenient  to  operate  upon 
shares  (one-hundredth  of  the  par  value),  and  to  regard  all  rates  per  cent,  as  dol- 
lars per  share.  Thus,  a  premium  of  15%  =  |15  per  share  ;  a  quotation  of  115  = 
$115  per  share  ;  a  brokerage  of  |%  =  f  5  per  share  ;  etc. 


Examples     for     Practice. 

1.  What  is  the  dividend  on  |'}'500  par  value  of  stock,  if  the  rate  of 
dividend  is  4;^  ? 

Par  value  ($7500)  x  rate  of  dividend  (.04)=dividend  ($300). 
Number  of  shares  (75)  x  dividend  per  share  ($4)  =  dividend  ($300). 

What  is  the 

2.  Dividend  on  S3200  par  of  stock,  if  the  rate  of  dividend  is  3^%  ? 

3.  Dividend  on  87  shares  of  stock,  if  the  rate  of  dividend  is  12^^  ? 

4.  Assessment  on  $10500  par  of  stock  ;  rate  of  assessment  6^%  ? 
'       5.   Assessment  on  123  shares  of  stock  ;  rate  of  assessment  7^%  ? 

6.  Premium  on  $1800  par  of  bonds,  if  the  rate  of  premium  is  18^  ? 

7.  Discount  on  73  shares  of  stock,  if  the  I'iite  of  discount  is  8|^^  ? 

8.  "What  is  the  market  value  of  $12500  par  of  stocks,  if  the  rate  of 
premium  is  9^^  ? 

Par  value  ($12500)  x  rate  of  market  value  (1.09J)=market  value  ($13640.03—). 
No.  of  shares  (125)  x  market  value  per  share  ($109. 125)  =  market  value  ($13640.63—)". 
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What  is  the  market  value 
9.  Of  $18600  par  of  bonds,  if  the  rate  of  premium  is  Z^-^fo  ? 

10.  Of  30  shares  of  stock,  if  the  rate  of  premium  is  8|^  ? 

11.  Of  $2800  par  of  stock,  if  the  rate  of  discount  is  4l^  ? 

12.  Of  159  shares  of  stock,  if  the  rate  of  discount  is  ^-^%  ? 

13.  Of  $1700  par  of  bonds,  if  the  quotation  is  91|  ? 

14.  Of  $2900  par  of  stocks,  if  the  quotation  is  100|  ? 

15.  What  is  the  cost  of  $7000  par  of  stocks  bought  at  25^  premium, 
inckiding  {%  brokerage  ? 

Par  value  ($7600)  x  rate  of  cost  (125i^)=cost  ($9509.50). 

No.  of  shares  (76)  x  cost  of  1  share  (|135.125)=cost  of  all  the  shares  ($9509.50). 

Allowing   l';b  brokerage,  what  is  the 

16.  Cost  of  $8500  par  of  stock  bought  at  lof^  premium  ? 

17.  Cost  of  23  shares  of  stock  bought  at  ^\%  discount  ? 

18.  Cost  of  $3500  jjar  of  stock  bought  at  105|  ? 

19.  Net  proceeds  of  78  shares  sold  at  75^  ? 

20.  Net  proceeds  of  $5700  par  of  bonds  sold  at  18|^  premium  ? 

21.  Net  proceeds  of  85  shares  of  stock  sold  at  2Q>1%  discount  ? 

22.  If  the  par  value  of  stocks  is  $6100,  and  the  dividend  $427, 
what  is  the  rate  %  of  dividend  ? 

Dividend  ($427)-?-  par  value  ($6100)=  rate  of  dividend  (7^). 
Dividend  ($427)-!-  No.-  shares  (61)=  rate  per  share  ($7=7^). 

If  the  par  value  of  stock  is 

23.  $6800,  the  assessment  $204,  what  is  the  %  of  assessment  ? 

24.  $5000,  the  dividend  $318.75,  what  is  the  %  of  dividend  ? 

25.  $8300,  the  premium  $1182.75,  what  is  the  %  of  premium  ? 

26.  $5400,  the  discount  $681.75,  what  is  the  %  of  discount  ? 

27.  $3600,  and  the  market  value  $4243.50,  what  is  the  quotation  ? 

28.  $1400,  and  the  market  value  $1515.50,  what  is  the  rate  %  of 
premium  ? 

29.  $8000,  and  the  market  value  $5370,  what  is  the  %  of  discount  ? 

30.  If  the  cost  of  80  shares  of  stock,  including  \%  brokerage,  i? 
S8760,  at  what  quotation  were  they  bought  ? 

Cost  of  all  the  shares  ($8760)-^  No.  of  shares  (80)=  cost  of  1  share  ($109i): 

Gross  cost  per  share  ($109j)— brokerage  per  share  ($i)=prime  cost  per  share  ($109^). 

If,  allowing   1%  brokerage, 

31.  The   cost  of  52  shares  of  stock  is  $5369,  at  what  quotation 
Were  they  bought  ? 
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32.  The  cost  of  47  shares  is  85804.50,  at  what  ^  premium  were 
they  bought  ? 

33.  The  cost  of  175  shares  is  814743.75,  at  what  %  discount  were 
tliey  bought  ? 

34.  The   proceeds  of  92  shares  are  87G93.50,  at  wliat  quotation 
were  they  sold  ? 

35.  The  proceeds  of  180  shares  are  8214G5,  at  what  r^  premium 
were  they  sold  ? 

V         36.  The  proceeds  of  58  shares  are  85031.50,  at  what  ^^  discount 
were  they  sold  ? 

37.  What  is  the  par  value  of  stock  bought  for  87713,  at  20^^^ 
premium  ? 

Market  value  ($7712)  -f-  rate  of  market  value  ($1.20|)  =  par  value  ($6400). 
Market  val.  ($7712)  -f-  market  val.  per  sh.  ($120.50)  =  no.  sh.  (64  =  $6400). 

What  is  the  par  value  of  stock  if  the 

38.  Dividend  is  8170.50,  and  the  rate  of  dividend  5l-%  ? 

39.  Assessment  is  81031.25,  and  the  rate  of  assessment  8^%  ? 

40.  Premium  is  83293.75,  and  the  rate  of  premium  19|^  ? 

41.  Discount  is  81550.25,  and  the  rate  of  discount  13-}^  ? 

42.  Market  value  is  87193.25,  and  the  rate  of  premium  ^%  ? 

43.  Market  value  is  87182,  and  the  rate  of  discount  14|;^  ? 

44.  Market  value  is  84812.50,  and  the  quotation  68|  ? 

45.  Cost  is  81770.75,  brokerage  ^%,  and  quotation  98^  ? 

Cost  ($1770.75)  -^  rate  of  cost  (98J  +  i%  =98|%)  =  par  value  ($1800). 
Cost  of  all  the  sh.  ($1770.75)  -r-  cost  per  sh.  ($98,375)  =  no.  sh.  (18). 

46.  Cost  is  86631.25,  brokerage  ^fc,  and  quotation  132t  ? 

47.  Cost  is  813530,  brokerage  ^%,  and  premium  12|^  ? 

48.  Cost  is  812487.50,  brokerage  }%,  and  discount  17^^  ? 

49.  Net  proceeds  are  810436.25,  brokerage  ^%,  and  quotation  75  J  ? 

50.  Net  proceeds  are  84051.75,  brokerage  ^%,  and  premium  6^%  ? 

51.  Net  proceeds  are  827320.  brokerage  1%,  and  discount  14^^  ? 
-dfr  52.  A  gentleman  sold  135  shares  of  railroad  stock  at  18f  ;^  premium, 

paying  ^%  brokerage.     What  were  the  net  proceeds  of  the  sale  ? 
^v>  53.  A  man  bought  150  shares  of  steamboat  stock  at  2f  ;<,'  discount, 
and  sold  the  same  at  1|^  premium.     What  was  his  net  gain,  allowing 
^%  brokerage  each  way  ? 

^  64.  A  speculator  sold  through  a  broker  74  shares  of  canal  stock. 
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and  received  8G33G.25  as  the  net  proceeds  of  the  sale.     At  what  quo- 
tation was  the  stock  sold,  allowing  \%  for  brokerage  ? 
J's:  55.  I  bought  stock  at  4f^  discount  and  sold  the  same   at  2\% 
premium,  making  a  net  profit  of  8975.     The  brokerage  each  way  was 
\%.     How  many  shares  were  involved  in  the  transaction  ? 

56.  A  speculator  sold  40  shares  of  stock  at  15f  ^^  discount,  paying 
ij^%  brokerage.     What  were  the  net  proceeds  of  the  sale  ? 

y;57.  A  retired  merchant  bought  124  shares  of  stock  for  $14337.50, 
including  ^%  brokerage.     At  what  %  premium  were  they  bought  ? 
j^  58.  A  broker,  on  his  own  account,  sold  stock  at  6|^^  above  par, 
and  obtained  17908.75.     How  many  shares  did  he  sell  ? 

59.  A  man  bought  canal  stock  at  98|  and  sold  the  same  at  lOlf, 
receiving  S6090  as  the  net  proceeds  of  the  sale.  What  was  his  net 
gain,  allowing  \%  brokerage  each  way  ? 
/i^  60.  A  broker,  on  his  own  account,  sold  160  shares  of  B.  &  0.  E.  R. 
stock  for  $31800,  realizing  a  profit  of  6340.  At  what  quotation  did 
he  buy  the  stock  ? 

61.  A  man  bought  200  shares  of  manufacturing  stock  at  135|,  sold 
'     75  shares  of  the  same  at  136|,  and  the  remainder  at  138^.     What  was 

his  net  gain,  allowing  \'/(,  brokerage  each  way  ? 

62.  I  bought  stock  at  28|^  discount,  received  a  dividend  thereon 
of  Q'/c,  and  then  sold  out  at  31|^  discount,  netting  a  gain  of  8384  after 
paying  my  broker  \%  for  buying  and  the  same  for  selling.  What  was 
the  par  value  of  the  stock  ? 

;<,  63.  A  man  bought  80  shares  of  N.  C.  E.  E.  stock  for  85270,  in- 
cluding brokerage  at  ^%.  At  what  %  discount  was  the  stock  bought  ? 
64.  A  capitalist  drew  a  semi-annual  dividend  of  q\%  on  his  banking 
stock,  and  received  $420.  He  afterwards  sold  30  shares  of  that  stock 
at  125|,  and  the  remainder  at  127|,  paying  a  broker  ^^  for  selling. 
What  were  the  net  proceeds  of  the  sale  ? 

o84.  The  par  value  is  always  understood  as  the  normal  base  in 
stock  computations  when  no  other  base  is  mentio7ied '•; .hui  in  many 
problems,  the  investment,  an  abnormal  base,  is  taken  as  the  standard, 
in  which  case  such  abnormal  base  is  always  mentioned. 

Rem.  1. — In  the  expression  "S^^^Br"  "B%  bonds,"  the  base  of  %%  is 
understood  to  be  the  par  value,  sine^8BP^th<s.F  base  is  nGleB|ioned  ;  but  in  the 
expression  "stocks  paying  8%  on  the  investiwjfei,"  the  base  bl^fe  is  the  invest- 
ment mentioned. 
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Rem.  2. When  the  rate  fo  on  par  value  and  rate  %  on  investment  are  both 

given  in  the  same  problem,  the  rate  on  par  value  should  be  considered  as  dollars 
of  income  per  share  (Rem.  4,  383),  and  the  rate  on  investment  should  be  consid- 
ered as  the  rate  of  this  income. 

Examples     for     Practice. 

3.  At  what  price  must  Q'/o  stock  be  purchasad  to  realize  an  income 
of  8^  on  the  investment  ? 

Income  per  share  (§6)  -¥-  rate  of  income  on  investment  (8%)  =  investment  per 
share  ($75). 

At  what  price  must 

2.  9^  stock  be  bought  to  realize  12%  on  the  investment  ? 

3.  1%  bonds  be  bought  to  secure  10%  on  tlie  investment  ? 

4.  6^  stock  be  purchased  to  secure  ^o  on  the  investment  ? 

5.  At  what  quotation  must  5^  stocks  be  bought  to  realize  an  in- 
come of  4:%o  on  the  investment,  brokerage  for  buying  \%!  ? 

Income  per  share  ($5)  -r-  rate  of  income  on  investment  (4;^)  =  m vestment  per 
share  ($125). 

Investment  per  share  ($125)  —  brokerage  per  share  ($^)  =  quotation  (|124|). 

If  in  each  case  the  brokerage  is  i^,  at  what  quotation  must 

6.  l%o  stock  be  bought  to  realize  ^%  on  the  investment  ? 

7.  3^  stock  be  bought  to  realize  b%o  on  the  investment  ? 

8.  %%>  stock  be  purchased  to  secure  10%  on  the  investment  ? 

9.  What  %o  on  investment  is  realized  by  buying  9^  stock  at  112|  ?. 
Income  per  share  (§9)  -r-  investment  per  share  (§112.50)  =  rate  of  income  on 

investment  (8^). 

What  fo  on  investment  will  be  realized 

10.  By  purchasing  4^^  stock  at  80  ? 

11.  By  purchasing  Q%c  stock  at  75  ? 

12.  By  purchasing  ^%o  stock  at  120  ? 

13.  By  purchasing  b%  stock  at  112|,  brokerage  \%  additional  ? 
Income  per  share  ($5)  -r-  investment  per  share  ($112|  +  $|)  =  rate  of  income  on 

investment  m'/o). 

14.  By  purchasing  1V%o  stock  at  59^,  brokerage  \%,  additional  ? 

15.  By  purchasing  Q%  stock  at  112,  brokerage  ^%  additional  ? 

16.  By  purchasing  5^  stock  at  1391,  brokerage  \%o  additional  ? 

17.  What  fo  stock  can  be  bought  at  80  to  yield  b%,  on  investment  ?• 
Investment  per  share  ($80)  x  rate  on  investment  (5^)  =  income  per  share  ($4 

=  4%  on  par,  Rem.  4,  383). 
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What  per  cent,  stock  can  be  bought 

18.  At  87|,  and  yield  9>%  income  on  the  investment  ? 

19.  At  125,  and  yield  4^  income  on  the  investment  ? 

20.  At  60,  and  yield  b%  income  on  the  investment  ? 

21.  At  112^,  brokerage  \%  additional,  to  yield  8^  on  investment  ? 

Investment  per  share  ($112J  +  $^)  x  rate  on  investment  (8^^)  =  incoma  per 
share  ($9=9%). 

22.  At  119|,  brokerage  ^%  additional,  to  yield  b%  on  investment  ? 

23.  At  139f ,  brokerage  ^%  additional,  to  yield  8f  %  on  investment  ? 

24.  Canal  stock  paying  1%  annual  dividends  was  j)urchased  at  a 
price  that  yielded  8^  on  the  investment.  What  was  the  cost  of  80 
shares  bought  at  that  rate,  brokerage  \%.  At  what  quotation  was  the 
stock  bought  ? 

25.  What  per  cent,  stock  can  be  bought  at  79|,  brokerage  \%  ad- 
ditional, to  yield  b%  on  the  investment  ? 

26.  If  I  buy  b%  bonds  at  80  and  1%  bonds  at  115,  which  invest- 
ment will  yield  the  greater  per  cent,  of  income  on  investment  ? 

27.  An  investor  purchased  railroad  bonds  at  40^  below  par  and 
thus  realized  an  income  of  10^  on  his  investment.  He  purchased 
canal  bonds  bearing  the  same  rate  of  interest  at  20^  below  par,  and 
received  on  the  canal  bonds  an  annual  income  of  62400.  What  did  he 
pay  for  the  canal  bonds  ? 

28.  I  bought  90  shares  of  stock  at  125  and  realized  %%  per  annum 
on  my  investment.     What  %  dividend  was  annually  declared  thereon  ? 

29.  An  investor  bought  sufficient  Q%  railroad  bonds  at  40^  below 
par  to  secure  a  semi-annual  income  of  $240.  What  was  the  amount  of 
his  investment,  including  \%  brokerage  ? 

30.  A  speculator  bought  150  shares  of  4^  stocks  at  a  price  that 
paid  b%  on  his  investment,  and  sold  the  same  to  a  broker  at  10^  profit. 
How  much  did  the  broker  pay  for  the  stock  ? 

31.  If  a  quarterly  dividend  of  2%  be  received  on  stock  bought  at 
75,  what  is  the  %  of  annual  income  on  the  investment  ? 

32.  A  gentleman  paid  88960  for  112  shares  of  stock,  and  realized 
5^  on  his  investment  when  the  annual  dividends  thereon  were  paid. 
What  was  the  rate  %  of  dividend  received  ? 

33.  I  bought  U.  S.  4^  bonds  at  119^,  brokerage  \%  additional,  and 
derive  from  the  purchase  a  quarterly  income  of  $300.  How  much  did 
I  invest  ? 
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34.  At  what  quotation  must  U.  S.  4),%  bonds  be  bought  to  enable 
the  buyer  to  realize  3%  on  his  investment,  allowing  i;;  for  brokerage  ? 

35.  I  paid  eiOCOO  for  U.  S.  U%  bonds  and  realized  m^o  per  annunj 
on  my  investment.     What  was  the  par  value  of  the  bonds  ? 

36.  How  much  must  50  shares  of  9%  stocks  decline  in  market  value 
to  secure  10;^  on  the  investment,  if  they  are  at  present  paying  8%  ? 

37.  Bank  stock  bought  at  110  yielded  the  purchaser  semi-annual 
dividends  of  5^.  What  per  cent,  of  income,  per  annum,  did  he  realize 
on  his  investment  ? 

38.  A  merchant  retired  from  business  with  a  capital  of  $20910,25, 


(■/ 


and  with  it  purchased  $8000  par  of 
bonds  at  103f ,  and  invested  the  remainder  in  manufacturing  stock  at 
96J-,  paying  Sf^'  dividends.  What  was  his  annual  income,  the  broker- 
age for  buying  each  class  of  securities  being  -J-^  ? 

39.  On  94  shares  of  stock,  I  receive  two  semi-annual  dividends,  one 
of  5%,  and  the  other  of  Afc,  by  Avhich  I  realize  an  annual  income  of  10^ 
on  my  investment .     What  did  I  pay  for  the  stock  ? 

40.  A  gentleman  bought  82  shares  of  stock  at  106|,  and  sold  the 
same  at  a  net  profit  of  $266.50.  At  what  quotation  were  they  sold, 
brokerage  each  way  ^%  ? 

41.  A  capitalist  drew  the  quarterly  interest  on  his  U.  S.  4.%  bonds, 
amounting  to  8540,  and  afterwards  sold  the  same  at  124|.  What 
were  the  net  proceeds  of  the  sale,  brokerage  ^fo  ? 

42.  A  speculator  purchased  manufacturing  stock  at  105|,  and  sold 
the  same  at  108 1,  netting  a  profit  of  8236.25.  The  brokerage  each 
way  was  ^fc  How  many  shares,  par  8500,  were  involved  in  the 
transaction  ? 

First  find  how  many  $100  shares,  and  divide  by  5. 

43.  A  lady  invested  820948.75  as  follows:  86160  in  Maryland 
State  Q%  bonds  at  96^  ;  88225  in  manufacturing  stock  at  87f ,  paying 
S%  annual  dividends  ;  and  the  remainder  in  steamboat  stock  at  73|, 
paying  10^  annual  dividends.  The  brokerage  was  \%  for  purchasing 
each  kind  of  securities.     What  was  her  total  annual  income  ? 

44.  I  sold  88600  par  of  5%  stock  at  108|,  and  with  the  proceeds 
purchased  4^  stock  at  53|.  What  was  my  annual  gain,  1%  being 
charged  for  brokerage  each  way  ? 

45.  If  stock  actually  worth  880  per  share  be  watered  by  issuing 
tt  stock  dividend  of  10^,  what  is  the  actual  value  of  the  watered  stock  ? 
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46.  If  money  is  worth  3%  per  annum,  what  sliould  be  the  quota- 
tion of  stock  which  declares  dividends  of  5%  regularly  every  year  ? 

47.  A  steamboat  company  divided  $14000  of  its  net  earnings 
among  its  stockholders.  What  was  the  rate  %  of  dividend,  the  capital 
Btock  being  $350000  ?  How  much  did  a  stockholder  receive  who  held 
a  certificate  for  50  shares  (par  $25)  ? 

48.  A  broker  bought  140  shares  of  canal  stock  (par  850)  at  98|, 
and  sold  the  same  at  102|.     What  was  his  gain  ? 

Change  the  shares  of  half-stock  to  equivalent  shares  of  whole  stock,  and  then 
proceed  as  usual. 

49.  The  par  value  of  a  certain  stock  is  $25  per  share,  and  yields 
B%  dividends.  How  much  greater  %  of  income  would  be  realized  on 
the  same  if  purchased  at  §20  per  share  than  if  bought  at  par  ? 

50.  A  gentleman  paid  86|  for  canal  stock  paying  8fo  annual  divi- 
dends, and  received  each  year  $480.  What  did  the  stock  cost,  includ- 
ing brokerage  at  ^%  ? 

51.  I  invested  $7002.25  in  5%  bonds  bought  at  5|^  discount, 
brokerage  1%.     What  is  my  annual  income  therefrom  ? 

52.  I  realized  5%  per  annum  on  an  investment  in  stock  bought  at 
119|,  brokerage  1%.  What  semi-annual  rate  of  dividend  was  regularly 
declared  thereon  ? 

53.  A  gentleman  bought  U.  S.  4's  of  1901  at  llSf  ;  U.  S.  4|'s  of 
*91  at  1081 ;  and  U.  S.  currency  G's  at  127.  If  bought  at  par,  the 
sums  invested  in  each  kind  of  bonds  would  have  been  equal.  His 
total  income  was  $3480  per  annum.  What  did  he  pay  for  the  bonds, 
brokerage  1%  ? 

54.  What  is  the  value  of  a  ground  rent  of  $160  per  annum,  capi-  • 
talized  at  5%  ? 

Rem.— To  capitalize  a  ground  rent  means  to  find  a  sum  of  money  which,  if 
placed  at  interest  at  the  current  rate  fe  per  annum,  will  produce  the  same  income 
as  the  ground  rent. 

55.  What  is  the  value  of  a  ground  rent  of  $120  per  annum,  if  capi- 
talized at  6%  ? 

56.  Do  I  make  a  profit  or  suffer  a  loss  by  buying  a  $90  ground 
rent  at  a  capitalization  of  5%  and  afterwards  selling  it  at  a  capitaliza- 
tion of  4:1-%,  and  hoAV  much  ? 

57.  I  bought  a  ground  rent  of  $80  per  annum  for  $2000.  At  what 
rate  %  was  the  ground  rent  capitalized  ? 

384 


STOCKS     AND      BONDS.  261 

58.  An  investor  purcliased  a  ground  rent  for  $G000.  lie  after- 
wards sold  it  at  a  capitalization  of  4^,  and  realized  a  gain  of  $1500. 
What  annual  income  did  the  ground  rent  produce  ? 

59.  At  what  price  must  b%  bonds,  maturing  in  1887,  be  purchased 


Solution. 
1887—1884=3  years,  time  the  bonds  have  to  run  before  maturity. 
$100 +  ($5  X  3)=$115,  principal  and  interest  of  a  $100-bond  at  maturity. 
$l  +  ($.08x3)  =  §1.24,  value  in  1887  of  §1  invested  in  1884  at  8%  per  annum. 
$llo-f-$1.24=92|f,  investment  in  1884,  which  at  8%  per  annum  will  amount  to 
$115  in  1887. 

Note. — In  the  above  operation  no  allowance  has  been  made  for  interest  on  the 
annual  payments  of  interest.  Various  labor-saving  tables,  anticipating  compound 
interest,  etc.,  are  in  use  by  investors  in  obtaining  results  in  bond  investments. 

60.  At  what  price  must  4:%  bonds,  maturing  in  8  years  from  date 
of  investment,  be  purchased  to  yield  Q%  on  the  investment  ? 

61.  What  must  be  paid  for  (S%  bonds  maturing  in  15  years  from 
date  of  purchase,  so  that  1%  i^^'  be  realized  on  the  investment  ? 

62.  At  what  quotation  must  b%  bonds,  maturing  in  12  years,  be 
purchased  so  that  4%'  per  annum  may  be  realized  on  the  investment, 
allowing  \%  for  brokerage  ? 

63.  If  I  purchase  b%  bonds,  maturing  in  8  years  from  date  of 
investment,  at  85f ,  brokerage  ^fo,  what  rate  %  on  my  investment  will 
I  realize  ? 

Solution. 
$100  + ($5  X  8)=:$140,  principal  and  interest  of  a  $100-bond  at  maturity. 
$140— ($85|  +  §J)= §54.50,  total  income  in  8  yeai-s  from  an  investment  of  $85.50. 
($85.50  X  .01)  X  8  =  §G.84,  interest  on  an  investment  of  $854,  at  1  ^  per  annum,  for 

8  years. 
$54.50-i-$6.84=7f||%,  required  rate  %  per  annum  on  the  investment. 

Note. — In  the  above  operation,  as  in  that  of  Ex.  59,  no  allowance  is  made  for 
interest  on  the  annual  payments  of  interest. 

64.  What  rate ^  per  annum  do  I  realize  on  my  investment  if  I  buy 
%%  bonds,  maturing  in  20  years,  at  112  ? 

65.  I  can  purchase  4,%  bonds,  having  20  years  to  run,  at  120<  and 
%%  bonds,  having  3  years  to  run,  at  105.  .  Which  is  the  better  invest- 
ment, and  how  much  greater  rate  %  per  annum  will  I  realize  ? 

66.  What  rate  %  per  annum  is  realized  on  an  investment  in  5^ 
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67.  If,  in  each  of  the  following  columns,  the  terms  marked  V  are 
given,  how  may  the  term  marked  ?  be  found  ;  and  why  ? 
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Market  value 
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Par  value 

Rate  of  brokerage 
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"     "  Income  on  par 

"     "  income  on  investm't. 

Income 

Investment  per  share 

Total  investment 
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V 
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V 
V 

V 
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EXCHANGE. 

385.  Exchange  is  the  system  by  which  debts  to  persons  in  distant 
places  are  paid  by  means  of  written  orders,  called  Drafis  or  Bills  of 
Exdiange. 

Rem.  1.— a  in  Baltimore  may  have  a  bill  against  B  in  Cincinnati  of  $5000  for 
canned  fruits,  and  C  in  Baltimore  may  owe  D  in  Cincinnati  $5000  for  bacon.  In 
this  case,  A  in  Baltimore  can  draw  on  B  in  Cincinnati  for  $5000,  and,  either  him- 
self or  through  the  medium  of  a  banker  or  broker  of  Baltimore,  sell  the  draft  to  C, 
who  transmits  it  to  D.  D  of  Cincinnati  presents  it  to  B  of  Cincinnati  for  pay- 
ment ;  and  both  debts  are  thus  paid  without  incurring  the  risk  or  inconvenience 
of  transmitting  money  to  and  fro.  This  is  called  exchange,  because  the  debt  of  B 
to  A  in  a  distant  city  is  exchanged  for  the  more  convenient  debt  to  D  in  his  own 
city. 

Rem.  2.— Exchange  is  usually  conducted  through  bankers  or  brokers,  who  buy 
commercial  bills  on  distant  cities  and  mail  them  for  collection  to  their  correspond- 
ents in  those  cities.  Drafts  or  bills  of  exchange  are  then  drawn  on  their  corre- 
spondents for  the  whole  or  any  required  part  of  the  sum  thus  placed  to  their 
credit,  and  sold  to  persons  who  have  debts  to  pay  in  those  cities. 
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38G.  A  Draft  or  Bill  of  Exchange  is  jin  order  written  by  one  per- 
son (called  the  draivcr)  directing  a  second  person  (called  the  dr-awee) 
to  pay  a  specified  sum  of  money  to  a  third  person  (called  the  /jaj/ee), 
or  to  the  payee's  order. 

Resi.  1. — A  Foreign  Bill  of  Exchange  is  one  in  which  the  drawer  and  drawoo 
reside  in  different  countries  ;  and  a  Domestic  or  Inland  Bill  of  Exchange  is  ono  in 
which  the  drawer  and  drawee  reside  in  the  same  country. 

Rem.  2. — Domestic  or  inland  bills  of  exchange  are  usually  called  drafts ;  and 
are  distinguishable  as  sight  drafts  when  they  arc  payable  upon  presentation,  and 
as  time  drafts  when  they  are  payable  at  a  certain  time  after  the  date  of  the  draft, 
or  after  the  date  of  its  presentation  for  acceptance. 

387.  An  Acceptance  is  an  agreement  by  the  drawee  to  pay  tho 
sum  si^ecified  in  the  bill  of  exchange  ;  and  is  denoted  by  writing  tho 
word  "  accepted  "  across  the  face  of  the  instrument,  with  his  signa- 
ture ;  and  if  .payable  a  given  number  of  days  after  airjld,  writing  the 
date  of  his  acceptance. 

388.  Bills  of  exchange  are  negotiable  or  non-negotiable  upon  tho 
same  conditions,  and  are  subject,  to  the  same  indorsements,  and  to 
the  same  protest  if  not  paid  at  maturity,  as  promissory  notes  (sec  341 
to  343,  inclusive). 

Rem. — The  date  of  maturity  of  bills  of  exchange  is  ascertained  in  the  same 
manner  as  that  of  notes  (345)  ;  and,  in  the  United  States,  excepting  sight  drafts, 
are  allowed  3  days  of  grace,  unless  the  phrase  "without  grace"  is  mentioned.  In 
a  few  States  and  Territories,  even  sight  drafts  are  allowed  days  of  grace. 

389.  The  Face  or  Par  of  a  bill  of  exchange  is  the  sum  expressed 
therein  in  words  (or  both  words  and  figures).  It  is  the  original  obli- 
gation exclusive  of  interest,  premium,  discount,  etc. 

Rem.  1. — When  exchange  on  a  given  place  sells  for  more  than  its  face  or  par 
value,  exchange  on  that  place  is  said  to  be  almve  par  or  at  a  premium;  and  if  it 
sells  for  less  than  its  face,  it  is  said  to  be  below  par  or  at  a  discount. 

Rem.  3. — If  there  is  an  equality  of  debts  between  two  cities,  say  Mobile  and 
Philadelphia,  the  course  of  exchange  on  either  city  at  the  other  will  be  at  par  ; 
but  if  Philadelphia  owes  Mobile  more  than  Mobile  owes  Philadelphia,  exchange 
on  Mobile  will  be  above  par  at  Philadelphia,  since  there  will  be  in  Philadelphia 
more  buyers  of  Mobile  exchange  than  there  are  sellers  ;  and  in  Mobile,  exc;hango 
on  Philadelphia  will  be  below  par,  since  there  will  be  in  Mobile  more  sellers  of 
Philadelphia  exchange  than  there  are  buyers.  The  variation  of  exchange,  whether 
at  a  premium  or  discount,  between  any  two  cities,  will  not  exceed  the  cost  of 
safely  transmitting  the  money  from  the  debtor  city  to  the  creditor  citv. 
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DOMESTIC    EXCHANGE. 
300.  Domestic  or  Inland  Exchange   is   exchange  between   two 
cities  of  the  same  country. 

SIGHT     DRAFT. 


$700.  Baltimore,  Feh.  25,  1886. 

At  Sight 

Pay  to  the  order  of F.  A.  Sadler, 

Seven  Hundred Dollars. 


To  First  National  Bank, 
No.  4933.  Philadelphia. 


J.  D.  Wheeler, 

Cashier. 


Explanation. — P.  A.  Sadler,  a  merchant  of  Baltimore,  owes  $700  to  S.  A. 
Morris  of  Philadelphia,  and  in  payment  of  the  debt  F.  A.  Sadler  procures  from 
the  Drovers  and  Mechanics'  National  Bank  a  draft  of  |700  on  the  First  National 
Bank  of  Philadelphia,  payable  to  the  order  of  himself.  He  then  indorses  on  the 
back  of  the  draft  "Pay  to  the  order  of  S.  A.  Morris"  with  his  (F.  A.  Sadler's) 
signature,  and  sends  it  in  a  letter  to  S.  A.  Morris,  If  the  letter  is  lost  or  stolen. 
the  draft  will  be  valueless  to  any  other  party  than  S.  A,  Morris  (see  indorse- 
ment in  full,  Eem.  4,  342).  When  S.  A.  Morris  receives  the  draft,  he  can 
indorse  it  in  blank  and  present  it  to  the  First  National  Bank  of  Philadelphia  for 
payment,  and  in  this  manner  receive  the  $700  due  him  by  F.  A.  Sadler. 
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TIME     DRAFT. 


S9€0.  Baltimore,  Fob.  27,  18S6. 

At  thirtij  daxjs  sight 

Pay  to  the  order  of. W.  W.  Hiornton  &  Co 

Ni^ie  Hundred Dollars. 

Value  received,  charge  to  acct. 


To  Brown  Bros.  &  Co. 
No.  7839.  Chicago,  111. 


A.  Browk  &  Sons. 


Explanation. — The  above  time  draft  was  purchased  by  W.  W.  Thornton  & 
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Co.,  who  indorsed  upon  its  back  "Pay  to  the  order  of  W.  T.  Blair  &  Co.,"  with 
signature,  and  forwarded  it  to  the  indorsee.  When  W.  T.  Blair  &  Co.  receive  the 
draft,  they  present  it  for  acceptance  to  Brown  Bros.  &  Co.  The  draft  then  becomes 
legally  due  80  +  3,  or  C;3  days  after  date  of  acceptance. 

391.  In  domestic  exchange  the  face  of  the  draft  is  regarded  as 
the  base  ;  and  the  premium,  discount,  interest  if  a  time  draft,  and 
market  value  (  =  prime  cost  if  a  draft  is  purchased  or  gross  proceeds 
if  one  is  sold),  are  regarded  as  percentages.     Hence, 

General  Direction  :  If  any  of  the  preceding  percentages  is 
required,  inultiphj  its  tiuo  given  or  obtainaUe  factors;  if  given, 
divide  it  by  its  given  or  obtainable  factor  and  the  quotient  will 
he  its  other  factor. 

Eem.  1.— The  two  factors  of  any  of  the  preceding  percentages  are  the  face  of 
the  draft  and  the  rate  %  of  that  particular  percentage. 

Rem.  2.— The  rate  %  of  market  value  (if  a  sight  draft)  is  the  rate  of  the  face 
(100%)  +  the  rate  %  of  premium,  or  —  the  rate  %  of  discount. 

Rem.  3.— The  rate  %  of  market  value  (if  a  time  draft)  is  the  rate  %  of  market 
value  of  a  sight  draft  (Rem.  2)  —  the  rate  %  of  interest  for  the  given  time  increased 
by  3  days  for  grace  (Xote,  327). 

Rem.  4. — Since  drafts  are  bought  and  sold  at  their  market  value,  the  rate  % 
of  market  value  will  also  be  the  rate  ^  of  prime  cost  if  drafts  are  bought  ;  or  the 
rate  %  of  gross  proceeds  if  they  are  sold. 

Rem.  5.— Brokerage,  if  included,  is  usually  estimated  upon  the  »lar^•e^^•aZ^<e  of 
a  draft,  that  is  upon  its  prime  cost  if  purchased,  or  upon  its  gross  proceeds  if  sold. 
Brokerage  is  added  to  the  market  value  to  find  the  gross  cost  of  a  purchase,  or 
subtracted  from  the  market  value  to  find  the  net  proceeds  of  a  sale. 

Rem.  6.— Interest  on  the  face  of  a  time  draft  should  be  computed  for  the  given 
time  +  3  days  for  grace,  at  the  legal  rate  of  the  State  in  which  the  draft  is  pur- 
chased if  no  special  rate  is  designated,  and  deducted  from  the. face  of  the  draft. 
Hence,  the  cost  of  a  time  draft  is  less  than  the  cost  of  a  sight  draft  (by  the  interest 
on  its  face),  if  both  are  purchased  at  the  same  rate  of  exchange. 

Examples     for     Practice. 

J^   1.  What  is  the  cost  of  a  sight  draft  of  S9G0  at  ^^%  premium  ? 

Face  of  draft  ($960)  x  rate  of  premium  (f  % )  =  premium  ($G). 
Face  of  draft  ($960)  4-  premium  ($6)  =  cost  of  draft  (§966). 

What  is  the  cost  of  a  sight  draft 

2.  Of  87200  at  1%  premium  ?    I     4.   Of  $3200  at  |^  discount  ? 

3.  Of  $8500  at  H  discount  ?     I     5.  Of  $1500  at  l^o  premium  ? 

391 


266  EXCHANGE. 

6.  What  is  the  cost  of  a  60-day  draft  of  81600  at  1%  discount, 
interest  0,%  ? 

Face  of  draft  ($1600)  x  rate  of  discount  {%%)  =  discount  ($6). 
Interest  of  $1600  for  63  days  at  6^0  =  §16.80,  discount  for  interest. 
Face  of  draft  ($1600)  -  total  discount  ($6  +  $16.80)  =  cost  (§1577.20). 

7.  What  is  the  cost  of  a  30-day  draft  of  $800  at  1%  premium, 
interest  %%  ? 

Face  of  draft  ($800)  x  rate  of  premium  (f  %)  =  premium  ($6). 
Interest  of  $800  for  33  days  at  6%  =  S^.^0,  discount  for  interest. 
Face  of  draft  ($800)  +  net  premium  ($6  —  $4.40)  =  cost  ($801,60). 

What  is  the  cost  of 

-  8.  A  60-day  draft  of  $3500  at  |^  premium,  interest  Q>%  ? 
9.  A  30-day  draft  of  81800  at  -|/^  premium,  interest  ^%  ? 
•  10.  An  18-day  draft  of  S2500  at  |^  discount,  interest  10^  ? 
•- 11.  A  lo-day  draft  of  8750  at  |^  premium,  interest  b'^c  ? 

12.  A  30-day  draft  of  $5000  at  ^%  discount,  interest  6;^  ? 

13.  What  is  the  face  of  a  sight  draft  which  can  be  bought  for 
$1492.50,  if  the  course  of  exchange  is  ^^</o  discount  ? 

Cost  of  draft  ($1492.50)  h-  rate  ;«  of  cost  (100;^  -  Y/o)  =  face  ($1500). 

What  is  the  face  of  a  sight  draft  which  can  be  bought 

"  14.  For  8829.15,  if  exchange  is  at  \%  premium  ?  f 

15.  For  8350.68,  if  exchange  is  at  %%  discount  ?     ^ 

16.  For  87518.75,  if  exchange  is  at  ^'/o  premium  ?  , 
--  17.  For  813-4.98,  if  exchange  is  at  |%  discount  ?  -rr 
-_J.8.  For  81210.50,  if  exchange  is  at  1%  premium  ?  f^ 

19.  What. is  the  face  of  a  30-day  draft  which  can  be  bought  for 
14416.16,  at  1%  discount,  interest  %%  ? 

.33  -T-  60  =  .0055,  rate  of  interest  for  33  da.  (Xote,  327). 
Rate  of  face  (100%)  -  rate  of  exchange  disct.  (i%)  —  rate  of  disct.  for  interest 
'  (.0055)  =  rate  of  cost  (.98575). 

Cost  ($4416.16)  -^  rate  of  cost  (.98575)  =  face  of  draft  ($4480). 

20.  At  1%  premium,  what  is  the  face  of  a  69-day  draft  which  can 
be  bought  for  $165.27,  interest  10^  ? 

.72  -T-  36  =  .02,  rate  of  interest  for  72  da.  (Note,  327). 

Rate  of  face  (100%)  +  rate  of  exchange  premium  (.00|)  —  rate  of  discount  for 
interest  (.02)  =  rate  of  cost  (98|  %). 

Cost  ($165.27)  ^  rate  of  cost  (.98375)  =  face  of  draft  ($168). 
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What  Is  the  face  of  a  time  draft  which  can  be  bought 

21.  For  $120.84,  if  paytiblo  30  days  after  sight ;  premium  \\%,  in- 
terest ^'o  ? 

22.  For  $1579.20,  if  payable  45  days  after  sight  ;  discount  \%, 
interest  Ky%  ? 

23.  For  $711.90,  if  payable  77  days  after  sight  ;  premium  \%, 
interest  9^  ? 

24.  For  $1179.90,  if  payable  GO  days  after  sight;  discount  \%, 
interest  6^^  ?  ♦ 

25.  A  merchant  of  Baltimore  bought  a  quantity  of  dressed  beef 

from  a  firm  in  Chicago,  and  remitted  in  payment  a  sight  draft  for 
$1836.     What  did  the  merchant  pay  for  the  draft  at  \%  discount  ? 

26.  A  firm  in  Nashville  bought  a  GO-day  draft  on  Boston  of  $3G00 
at  \%  discount.     What  was  the  cost,  allowing  interest  at  <6%  ? 

27.  A  resident  of  Philadelphia  found  that  to  remit  a  60-day  draft 
in  payment  of  a  debt  in  Milwaukee,  at  \%  premium  and  Q)%  interest, 

^would  cost  $1197.90.     What  sum  did  he  owe  in  Milwaukee  ? 

28.  iV  commission  merchant  of  Charleston  sold  for  a  firm  in  Boston 
a  consignment  of  English  crockery.  The  sales  amounted  to  $12240, 
and  his  commission  3%'.  With  the  proceeds,  the  commission  merchant 
bought  a  30-day  draft  on  Boston  at  \%  discount  and  ^6%  interest. 
What  was  the  face  of  the  draft  ? 

—  29.   I  bought  a  45-day  draft  at  f,'^  premium,  and  paid  $2395.60. 
What  was  the  face  of  the  draft,  interest  %%  ? 

30.  A  cotton  broker  of  New  York  bought  a  30-day  draft  on  Savan- 
nah of  $5600  at  \%,  discount,  paying  -^%  additional  for  brokerage, 
rate  of  interest  h%     How  much  did  he  pay  for  the  draft  ? 

31.  A  commission  merchant  sold  a  consignment  of  15380  bushels 
of  wheat  at  $1.40  per  bushel,  charging  2c^'  for  commission,  and  $94 
for  other  expenses.  If  exchange  is  at  Y/o  discount  and  interest  0;^  per 
annum,  how  large  a  draft,  payable  20  days  after  sight,  can  he  buy 
with  the  net  proceeds,  allowing  4  days  for  the  acceptance  of  the  draft  ? 

32.  A  commission  merchant  of  San  Francisco  bought  for  a  firm  in 
Philadelphia  a  consignment  of  tea  costing  $15000.  The  rate  of  com- 
mission for  buying  was  2^.  The  firm  in  Philadelphia  remitted  a  15- 
day  draft  for  the  amount  due,  at  \%  premium.  What  did  the  firm 
pay  for  the  draft,  rate  of  interest  6^  ? 

33.  If,  in  each  of  the  following  columns,  the  terms  marked  |/  are 
given,  how  may  the  term  marked  ?  be  found  ;  and  m  hy  ? 
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FOREIGN    EXCHANGE. 

392.  Foreign  Exchange  is  that  whicli  is  carried. on  between  dif- 
ferent  countries. 

Reji. — Foreign  bills  of  exchange  are  usually  drawn  at  sight  (sometimes  called 
"  short  exchange  "),  or  at  60  days  after  sight  (sometimes  called  "long  exchange "). 
Three  days  of  grace  are'usually  allowed  on  foreign  bills  of  exchange.  The  price 
of  long  exchange  is  less  than  that  of  short  exchange  by  the  interest  on  the  face  of 
the  draft  for  the  difference  in  time  between  the  two  dates  of  maturity. 

39.3.  The  Par  of  Exchange  is  the  established  vahie  of  the  mone- 
tary unit  of  one  country,  expressed  in  the  currency  of  another. 

Rem.  1. — The  intrinsic  par  of  exchange  is  the  real  or  intrinsic  value  of  coins 
estimated  by  the  weight  and  purity  of  the  metals  of  which  they  are  composed. 
Thus,  the  intrinsic  par  of  the  sovereign  or  £  of  Great  Britain  compared  with  the 
monetary  unit  of  the  United  States  (the  gold  dollar)  is  $4.8665  ;  the  sovereign  con- 
taining 113  grains  of  pure  gold,  and  the  dollar  23.23  grains,  and  113-5-23.22  = 
4.8664|i|f,  or  practically  4.8665.  The  intrinsic  value  of  the  standard  coins  of 
foreign  countries  is  estimated  by  the  Director  of  the  U.  S.  Mint,  and  on  the  1st  of 
January  of  each  year  is  proclaimed  by  the  Secretary  of  the  Treasury. 

Rem.  2. — The  commercial  par  of  exchange  is  the  market  value  of  the  coin  or 
currency  of  one  country  estimated  by  the  requirements  of  trade  between  it  and 
another  country. 

394.  A  Set  of  Exchange  is  a  bill  of  exchange  itsually  drawn  in 
sets  of  three,  of  the  same  tenor  and  date,  and  so  worded  that  when 
one  of  the  set  is  paid,  the  others  become  void. 

Rem. — The  object  of  a  set  of  exchange  is  to  provide  against  loss  in  transmit- 
ting from  one  country  to  another.  The  bills  are  sent  either  by  different  routes,  or 
by  the  same  route  at  different  dates.  Sometimes  only  the  first  and  second  of  the 
set  are  sent,  and  the  third  is  preserved. 
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SET    OF    EXCHANGE. 


Exchange  for  £500.                  New  Yoke,  March  10 

1S8G. 

1 

Sixty  days  after  siqht  of  this  First  of  Exchanae  . 

(Second  and  Third  of  the  same  tenor.and  date  unpaid), 

1 

Pay  to  the  order  of  -Messrs.  J.  E,  Morse  »&  Co 

Five  Hundred  Pounds  Sterling 

Value  received,  and  chaige  the  same  to  account  of 

I 

To  J.  S.  Morgan  &  Co., 

London. 

No.  IJfd.                                        Drexel,  Morgan 

&  Co. 

Exchange  for  £500.                   New  York,  March  10,  188G. 
Sixty  days  after  sight  of  this  Second  of  Exchange 

(First  and  Third  of  the  same  tenor  and  date  unpaid). 

Pay  to  the  order  of  Messrs.  J.  E.  Morse  &  Co 

Five  Hundred  Pounds  Sterling 

Value  received,  and  charge  the  same  to  account  of 

To  J.  S.  Morgan  &  Co.,  -  • 

London. 

No.  11)9.  Drexel,  Morgan"  &  Co. 


3 


Exchange  for  £500.                   New  York,  March  10,  188G. 
Sixty  days  after  sight  of  this  Third  of  Exchange 

(First  and  Second  of  the  same  tenor  and  date  unpaid), 

Pay  to  the  order  of  Messrs.  J.  E.  Morse  &  Co 


Five  Hundred  Pounds  Sterling 

Value  received,  and  charge  the  same  to  account  of 

To  J.  S.  Morgan  &  Co. 

London. 

No.  IJfi.  Drexel,  Morgan  &  Co. 
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395.  A  Letter  of  Credit  is  a  circular  letter  issued  by  a  banking 
house  to  persons  who  wish  to  travel  abroad,  and  addressed  to  bankers 
generally,  and  to  its  own  correspondents  particularly,  in  the  different 
countries  which  the  traveler  is  about  to  visit,  requesting  them  to 
supply  the  traveler  with  money  in  sun^s  to  suit  his  convenience  until 
the  total  amount  specified  in  the  letter  has  been  obtained. 

Rem. — The  difference  between  a  hill  of  exchange  and  a  letter  of  credit  is,  that 
the  former  is  paid  at  one  designated  place,  at  one  fixed  time,  and  in  one  stated 
amount,  and  the  latter  is  payable  at  several  places,  at  different  times,  and  in 
variable  amounts. 

396.  The  Rate  of  Foreign  Exchange  is  the  market  value  of  the 
monetary  unit  of  one  country  estimated  in  the  currency  of  another. 

Rem.  1. — When  the  cost  of  exchange  on  a  country  is  greater  than  the  intrinsic 
value  of  the  coin  represented  by  its  face,  to  a  point  beyond  the  cost  of  safely  trans- 
mitting such  coin  to  that  country,  gold  is  exported  at  a  profit  ;  and  when  less  than 
its  intrinsic  value,  beyond  the  cost  of  shipment  and  insurance,  gold  is  imported  at 
a  profit.  Hence,  the  commercial  par  of  exchange  cannot  be  greater  or  less  than 
the  intrinsic  par  to  a  point  beyond  the  express  charges  and  insurance  of  shipping 
coin  or  bullion  from  one  country  to  the  other. 

Rem.  2. — American  exchange  on  Great  Britain  is  quoted  by  giving  the 
exchange  value  of  £1  in  dollars  ;  on  France,  Belgium,  and  Switzerland  by  giving 
the  exchange  value  of  |1  in  francs  ;  on  Holland  by  giving  the  exchange  value  of 
1  guilder  in  cents  ;  on  Germany  by  giving  the  exchange  value  of  four  reichsmarka 
in  cents. 

397.  To  find  the  cost  of  a  foreign  bill  of  exchange. 

Illustrative     Examples. 

1.  How  much  must  be  paid  for  a  bill  of  exchange  on  Liverpool  of 
£320  17s.  6d.,  purchased  at  4.86  ? 

Solution.— £320  17s.  6d.  =  £320.875.  If  £1  of  exchange  is  worth  $4.86, 
£320,875  of  exchange  must  be  worth  320.875  times  $4.86.  or  $1559.45  +  . 

2.  What  is  the  cost  of  a  bill  of  exchange  on  Paris  of  1766.30 
francs,  bought  at  5.19|^  ? 

Solution.— 1766.30t-5.195  =  340.  If  5.19|  francs  of  exchange  are  worth  $1, 
1766.30  francs  of  exchange  are  worth  as  many  times  $1  as  1776.30  fr.  are  times 
5.19i  fr.,  that  is,  340  times  $1,  or  $340. 

3.  What  is  the  cost  of  a  bill  of  exchange  on  Frankfort  of  800 
reichsmarks,  purchased  at  94|  ?  _ 
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Solution.— ($.94875  x  800) -=-4  =  $189.75.  If  4  marks  of  exchange  are  worth 
1.94^,  1  mark  is  worth  \  of  .944  ;  and  800  marks,  800  times  \  of  %.Ml,  or  $189.75. 

Rule. — Divide  the  face  of  the  bill  by  the  quotation  if  both 
express  similar  monetary  units ;  or  multiply  the  quotation  bij 
the  face  of  the  bill  if  they  express  different  monetary  units. 
The  result  in  either  case  luill  denote  the  m^arlcet  value  in  U.  S. 
money. 

Note  1. — In  German  exchange,  divide  the  result  of  the  mle  by  4. 

Note  2. — Bills  of  exchange  are  sometimes  bought  and  sold  through  brokers; 
in  which  case  brokerage  is  Computed  on  the  market  value  (=prime  cost  if  a  pur- 
chase, or  gross  proceeds  if  a  sale),  and  added  to  the  market  value  to  find  the  total 
cost  to'  the  purchaser,  or  deducted  from  the  market  value  to  find  the  net  proceeds 
due  the  seller. 


Examples     for 


Find  the  cost. 

Face  of  draft. 


Quotation.  Face  of  draft.  Quotation. 

1.  £340 4.85^     i  8.  750  guilders 40^ 

2.  £800 4.86^  9.  3820       "        39^ 

3.  £350  3s.  6cl 4.85|  10.  1830       '^        40^ 

4.  £730  12s.  6d 4.85|  11.  5700       "        40| 

5.  3175. 30  francs.  .  .  .  5.18^  12.  1500  reichsmarks  .  .  .  94f 

6.  418.75       ''      ....  5.19|-  13.  1800             '*          ...  95J 

7.  5200.25     "      ....  5.19f  14.  3200.3G        "          .  .  .  94| 

15.  A  merchant  of  New  York  bought  of  Glenn  &  Co.,  Manchester. 
Eng.,  840  yards  cassimere  at  16s.  8d.  per  yard ;  500  yards  tweed  suit- 
ings at  12s.  6d.  per  yard ;  and  paid  by  bill  of  exchange  on  Liverpool 
at  4.84f.     What  was  the  cost  of  the  bill  of  exchange  ? 

16.  What  is  the  cost  of  a  bill  of  exchange  on  Geneva  of  3475. 75 
francs,  exchange  being  5. 19  J-  ? 

17.  An  exchange  banker  sold  a  draft  on  Amsterdam  of  2732  guil- 
ders at  40|.     What  did  he  receive  for  the  draft  ? 

18.  What  is  the  cost  of  a  draft  on  Berlin  at  00  days'  sight  of  9325 
reichsmarks,  exchange  94 1  ? 

19.  I  purchased,  through  a  broker,  a  bill  of  exchange  on  London 
of  £750  5s.  at  4.85|.     What  was  the  total  cost,  brokerage  \%  ? 

20.  I  sold,  through  a  broker,  a  bill  of  exchange  on  Bremen  of  815 
reichsmarks  at  95|.     What  were  the  net  proceeds  due  me,  brok.  \%  ? 
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398.    To  find  the  face  of  a  foreign  bill  of  exchange. 

Illustrative     Examples. 

1.  I  paid  $285  for  a  bill  of  exchange  on  Bremen  bought  at  95. 
What  was  the  face  of  the  bill  ? 

Solution. — Since  the  quotation  denotes  the  market  price  of  4  marks,  as  many 
times  4  marks  can  be  bought  for  $285  as  $.95  is  contained  times  in  $285,  thcl  is, 
300  times  4  marks  or  1200  marks. 

2.  I  sold,  through  a  broker,  a  bill  of  exchange  on  Havre  and  real- 
ized S3196  as  net  proceeds.  What  was  the  face  of  the  .bill,  exchange 
being  5.19|-,  and  brokerage  ^^  ? 

Solution.  — $3196-^(100%— 1%)=$3200,  gross  proceeds  or  market  value. 
5.19J  fr.  X  3200=16616  francs,  face  of  bill. 

Rule. — Divide  the  market  value  by  the  quotation,  if  hoth 
express  similar  monetary  units ;  or  multiply  the  cjuotation  by 
the  maj^ket  value,  if  they  express  different  monetary  units. 

Note  1. — If  brokerage  is  included,  divide  the  gross  cost  in  purchasing  a  draft 
by  100%  +rate  of  brokerage;  or  the  net  proceeds  in  selling  a  draft  by  100%  —rate 
of  brokerage.     The  quotient  in  either  case  will  be  the  market  value  of  the  draft. 

Note  2. — 397  is  applied  when  the  remitter  owes  money  which  is  payable 
where  the  payee  resides,  in  which  case  the  face  of  the  bill  should  equal  the  debt, 
and  all  expenses  of  transmission  should  be  defrayed  by  the  remitter.  398  is 
applied  when  the  remitter  owes  money  which  is  payable  where  the  remitter  lives, 
in  which  case  the  total  cost  of  the  bill  should  equal  the  sum  owed,  and  all  expenses 
of  transmission  are  deducted  therefrom  to  find  the  face  of  the  bill. 

Examples    for     Practice. 

Find  the  face  of  a  bill  of  exchange. 

Market  value.     Course  of  exchange. 

1.  $6126.75.  .  $4,861  to  £1. 

2.  $2730  .  .  .  $4.87i  '•'     " 
'3.  $800  ....  5.20|fr.  toll. 

4.  $324.  .  .  .  5.19^  "  "  " 

What  is  the  face  of  a  bill  of  exchange  which  can  be  bought 

9.  For  $5807.25,  if  quoted  at  4.85  to  the  £,  brokerage  \%  ? 

10.  For  $1834.80,  if  quoted  at  5.19f  fr.  to  the  dolhir,  brok.  1%  ? 

11.  For  $7584.32,  if  quoted  at  40f^  to  the  guilder,  brokerage  yV/^  •'' 

12.  For  $8500,  if  quoted  at  95^^/  to  4  marks,  brokerage  \%  ? 
398 


Market  value.     Course  of  excTiange. 

5.  $1489.50  .  41|^to"l  guilder. 

6.  $181.44.  .  401^  " 

7.  $304.80 .  .  951^  to  4  marks. 

8.  $852.75.  .  94|^  " 
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13.  I  bought,  through  a  broker,  a  bill  of  exchange  on  Sheffield, 
and  paid  83889.70.  AVhat  was  the  face  of  the  bill,  the  course  of 
exchange  being  4.85,  and  the  brokerage  Y/o  ? 

14.  I  sold,  through  a  broker,  a  bill  of  exchange  on  Bristol,  Eng., 
at  4.85,  and  received  $3580. 02|  as  net  proceeds.  AVhat  was  the  face 
of  the  bill,  brokerage  \%  ? 

15.  The  cost  of  a  bill  of  exchange  on  Bordeaux,  bouglit  at  5.20, 
was  8941.175,  including  \%  brokerage.     What  was  the  face  of  the  bill  ? 

16.  K  merchant  sold  362  Mexican  dollars  at  88J  cents  each,  and 
invested  the  proceeds  in  a  bill  of  exchange  on  Amsterdam  at  40. 
What  was  the  face  of  the  bill  ? 

17.  What  is  the  face  of  a  bill  of  exchange  on  Hamburg  which  can 
be  bought  for  8756.945,  when  the  course  of  exchange  is  94i,  and  the 
rate  of  brokerage  for  buying  ^^  ? 

18.  If  Illinois  Central  R.  E.  stock  is  quoted  in  New  York  at  142, 
what  should  be  the  equivalent  London  quotation,  the  course  of  ex- 
change being  4.85|  ? 

Explanation. — American^^eurities  are  Solution. 

quoted  in  London  at  an  assumed  valuation  lAOr/  of  *^5 87  10 

of  |5  to  the  £.     Hence,  multiply  the  Ameri-  <^,v"^q_^04  o- 5 _1  i  Vp  94.  1  </ 

can  quotation  hy  5,  and  divide  the  product  "^    •        •        •  .^4 -[-/,. 

hy  the  rate  of  exchange. 

19.  What  is  the  equivalent  London  quotation  of  Lake  Shore  R.  R. 
stock,  quoted  in  IS'ew  York  at  109,  the  course  of  exchange  being  4.84|  ? 

20.  St.  Paul  and  Omaha  is  quoted  in  New  York  at  102.  What  is 
the  equivalent  London  quotation,  the  course  of  exchange  being  4.85  ? 

21.  Missouri  Pacific  is  quoted  in  New  York  at  87.  What  is  the 
equivalent  London  quotation,  course  of  exchange  4.86  ? 

22.  What  is  the  equivalent  London  quotation  of  New  York  Central 
R.  R.  stock,  which  is  quoted  in  New  York  at  891^,  the  course  of 
exchange  being  84.86|-  ? 

23.  Baltimore  and  Ohio  R.  R.  stock  is  quoted  in  London  at  200. 
What  is  the  equivalent  New  York  quotation,  course  of  exchange  4. 85  ? 

Solution.— (200%  of  $4.85)  -=-  $5  =  194%,  equivalent  New  York  quotation. 

24.  The  course  of  exchange  being  4.85^,  what  is  the  equivalent 
New  York  quotation  of  Illinois  Central  R.  R.  stock,  quoted  in  Lon- 
don at  130  ? 

25.  What  is  the  equivalent  New  York  quotation  of  stock,  quoted 
in  London  at  118,  when  the  course  of  exchange  is  4.86  ? 
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26.  New  York  Central  Railroad  stock  is  quoted  in  London  at  106. 
What  is  the  equivalent  American  quotation,  if  the  course  of  sterling 
exchange  is  4.85|-  ? 

27.  What  is  the  equivalent  New  York  quotation  of  U.  S.  4^ 
bonds,  quoted  in  London  at  118,  sterling  exchange  being  4.84f  ? 

28.  If,  in  each  of  the  following  columns,  the  terms  marked  V  are 
given,  how  may  the  term  marked  ?  be  found  ;  and  why  ? 


(1) 

V 
V 

(3) 

V 

V 

(3) 
V 

V 

(4) 

V 

V 

V 

(5) 

V 

v 

(C) 

? 

V 

V 

(7) 

? 
V 

(8) 

? 

V 

V 

(9) 

? 

(10) 

? 

(11) 

(12) 

1 

V 

(13) 

y 

1/ 

(14) 

V 

Quotation  of  English  exch. 
"          "  French     " 
"          "  German    " 

■? 

V 

Market  value 

Gross  cost  (purchase) 

Net  proceeds  (sale) 

? 

.; 

? 

V 
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399.  Duties  or  Customs  are  taxes  levied  by  the  general  govern- 
ment on  goods  imported  from  foreign  countries,  to  produce  a  revenue 
for  the  support  of  the  government,  to  protect  home  industries,  or 
fur  both  purposes. 

400.  Custom-Houses  are  branches  of  the  Treasury  Department 
established  by  Congress  at  the  principal  ports  of  the  United  States  for 
the  collection  of  duties,  and  the  entry  and  clearance  of  vessels. 

Rem.— The  ports  at  which  custom-houses  are  established  are  called  "  ports 
of  entry  ;"  in  addition  to  which  there  may  be  other  designated  ports  in  the  same, 
collection  district  called  "  ports  of  delivery."  Duties  are  levied  and  paid,  Tind 
vessels  entered  and  cleared,  at  the  port  of  entry  ;  but  the  cargoes  of  vessels  prop- 
erly entered  may  afterward  be  discharged  at  one  or  more  of  the  ports  of  delivery. 

401.  An  Invoice  or  Shipper's  Manifest  is  an  itemized  list  of  mer- 
chandise shipped  or  sold,  containing  the  name  of  the  purchaser  or 
consignee,  and  the  seller  or  consignor,  the  place  and  date  of  purchase, 
,the  quantity,  quality,  price,  incidental  charges,  etc. 

Rem.— Invoices  are  required  to  be  made  out  in  the  weights,  measures,  and 
currency  of  the  country  from  which  the  importation  is  made ;  the  value  in  U.  S. 
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monoy  of  Uio  forci.im  currency  of  the  principal  nations  of  the  world  being  annually 
proclaimed  for  this  purpose  by  the  Secretary  of  the  Treasury  (183).  If  the  value 
of  a  foreign  currency  has  not  been  thus  proclaimed,  invoices  made  out  in  such  cur- 
rency must  be  accompanied  by  a  consular  certificate  denoting  its  value  in  U.  S. 
money. 

403.  A  Tariff  is  a  list  or  schedule  of  goods,  and  the  rates  of  duf  j 
imposed  by  law  on  the  same. 

403.  Duties  are  classified  us  Jd  Valorem  and  Sj^ecific. 

404.  An  Ad  Valorem  Duty  is  a  duty  levied  upon  imported  goods 
at  a  certain  per  cent,  of  their  market  value  at  the  time  and  place  of 
purchase  or  of  shipment ;  as,  china  ware,  plain,  bf>%,  ornamented 
60^,  silks  bQ%,  jewelry  25;^,  etc. 

Rem.  1. — By  market  value  of  goods  is  meant  their  invoice  value  after  all  dis- 
counts have  been  deducted  and  before  any  extra  charges  (such  as  commission, 
cartage,  boxing,  freight,  etc.)  have  been  added.  Prior  to  the  Tariff  Act  of  1883 
these  charges  were  included  in  estimating  the  dutiable  value  of  goods. 

Hem.  2. — Duties  are  not  computed  on  fractions  of  a  dollar.  If  the  cents  are 
less  than  50  they  are  rejected,  if  50  or  more  the  dollars  are  increased  by  1. 

405.  A  Specific  Duty  is  a  duty  levied  upon  imported  goods  ac- 
cording to  their  weight  or  measure,  and  without  reference  to  their 
value  ;  as,  camphor,  5^  per  pound  ;  linseed  oil,  25^/  per  gallon  ;  hemp 
carpeting,  6^  per  square  yard  ;  bituminous  coal,  75^  per  ton,  etc. 

Rem.  1. — In  computing  specific  duties  the  ton  is  estimated  at  2240  lb.,  the 
hundredweight  at  112  lb.,  and  the  quarter  at  28  lb. 

Rem.  2, — Some  goods  are  subject  to  both  a  specific  and  an  ad  valorem  duty; 
as,  Axminster  carpets,  45/'  per  square  yard  and  30;^  ad  valorem;  cigars,  §2.50  per 
pound  and  25%  ad  valorem,  etc. 

406.  Allowances  are  deductions  made  in  estimating  specifie 
duties,  and  are  distinguished  as  Tare,  Breakage,  and  Leakage. 

Rem.  1. — Tare  is  a  deduction  from  the  gross  weight  of  goods,  allowed  for  the 
weight  of  the  cask,  box,  bag,  etc.,  in  which  they  are  contained. 

Rem.  2. — Breakage  is  a  deduction  allowed  for  the  wanfe  of  liquids  imported 
in  bottles. 

Rem,  3. — Leakage  is  a  deduction  allowed  for  the  waste  of  liquids  imported 
in  casks  or  barrels. 

40*7.  Ad  valorem  duties  are  computed  according  to  the  principles 
of  percentage,  the  market  value  at  the  place  of  purchase  or  export 
(Rem.  1,  404)  being  regarded  as  the  base,  and  the  ad  valorem  duty 
as  the  percentage. 
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Illustrative     Example. 

What  is  the  duty  upon  800  yards  of  Brussels  carpeting  27  inches 
wide,  and  invoiced  at  11.25  francs  per  yard,  the  rate  of  duty  being  30 
cents  per  square  yard  and  '60^  ad  valorem  ? 

Explanation.  —  Multiply  Solution. 

11.25  fr.   l)V  800  to   find   the  ^,  .,  ^o       /-,,   o-      oaa\  c-r-^'^n/ 

,    ^  ,,  •  „         ,  ^.193  X  (11.2o  X  800)  =  §1737. 

cost  at  the  place  ot  pui-chase  ^  / 

(9000  fr.)  ;  this  result  by  the  ^1^37  X  .30  =  $521,  ad  valorem  dut> 

custom-house  value  of  1  franc  ^^  .  7  I      I         .^,, 

,  ■     -loo  /-.  ino\  ^  27  m.  =  14  =  f  vd.,  width, 

as  shown  in  183   ($.193)  to  3T         4  J      ' 

find  the  dutiable  value  in  U.  I  X  800  =  600  sq.  yd. 

S.  money  ($1737),  and  this  re-  8.30  X  600  =  8180,  specific  duty. 


suit  by  the  rate  of  ad  valorem  

duty  (30%)    to  find   the  ad         $521  +  8180  =  8701,  csmbined  duty. 
vaJorem  duty  ($521). 

Multiply  the  widt'h  of  the  carpet  {}  yd.)  by  its  length  (800  yd.)  to  find  the  num- 
ber of  square  yards  (600),  and  this  result  by  the  specific  duty  per  sq.  yd.  (30^)  to 
find  the  specific  duty  ($180).  Add  the  ad  valorem  duty  ($521)  to  the  specific  duty 
($180)  to  find  the  total  duty  ($701). 

Eule. — Ad  Valorem  Duty. — Reduce  the  net  invoice  price  to 
U.  S.  money  (183)  ;  deduct  all  allowances  (406)  ;  and  multi- 
ply the  remainder  by  the  rate  of  ad  valorem  duty. 

Specific  Duty. — Deduct  the  total  allowance  from  the  total 
quantity  specified  in  the  invoice;  reduce  the  remainder  to  tlie 
denomination  on  which  the  rate  of  specific  duty  is  given,  and 
multiply  the  result  by  the  rate  of  specific  duty. 

Note. — By  net  invoice  price  is  meant  the  net  cost  or  market  value  of  the 
importation  at  the  place  of  purchase  (Rem.  1,  404). 

Examples    for    Practice. 
What  is  the  ad  valorem  duty  upon  an  importation  inyoiced 

1.  At  £340  12s.  6d.,  allowing  10^^  for  breakage,  rate  of  duty  SO,'^  ? 

2.  At  15378.40  marks,  allowing  b%  for  leakage,  rate  of  duty  15;^  ? 

3.  At  9506.35  guilders,  allowing  2%  for  tare,  rate  of  duty  50^  ? 

4.  At  £835  15s.,  rate  of  duty  10^  ? 

5.  At  8195  lira,  alloAving  ^%  for  breakage,  rate  of  duty  25^  ? 

6.  At  927.75  francs,  if  the  rate  of  duty  is  75^  ? 

7.  At  3500  3^en,  if  tlie  rate  of  duty  is  12^  ? 

8.  At  475  pesos  (Cuba),  if  the  rate  of  duty  is  405!^  ? 
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What  is  the  specific  duty  upon  an  importation  of 

9.   7835  sq.  yd.  of  dress  goods,  rate  of  duty  25f*  per  sq.  yd.  ? 
10.  300  tons  of  medicinal  roots,  rate  of  duty  1^/  per  pound  ? 
XI.   1200  tons  guano,  rate  of  duty  75^  per  ton  ? 

12.  30  doz.  bottles  wine,  breakage  10;^,  duty  S2.50  per  doz.  ? 

13.  650  gallons  brandy,  leakage  2%,  rate  of  duty  11.50  per  gal.? 

14.  160  gross  bottles,  breakage  5%,  rate  of  duty  lOjZ^  per  doz.  ? 

\y'  15.  A  merchant  in  Paris  consigned  to  a  firm  in  Boston  3500  yards 
of  20-in.  bunting,  the  market  price  of  which  in  Paris,  at  the  time  of 
shipment,  was  1.15  francs  per  yard.  What  was  the  duty  at  10  cents 
per  square  yard  and  35;^  ad  valorem  ? 

16.  At  50%  ad  valorem,  what  is  the  duty  upon  an  importation  of 
200  dozen  kid  gloves,  invoiced  at  73  francs  per  dozen  ? 

17.  What  is  the  duty  upon  a  consignment  of  watches,  invoiced  at 
£3500  10s.,  at  20^  ad  valorem  ? 

18.  If  subject  to  a  specific  duty  of  $2  per  gallon,  what  must  be  the 
selling  price  per  gallon  of  an  importation  of  500  gallons  French  cognao 
to  enable  the  importer  to  realize  15^^  profit,  if  the  net  invoice  price  is 
18  francs  per  gallon,  and  the  charges  other  than  duty  aggregate  95 
francs  in  France,  and  $50  in  the  United  States,  the  course  of  exchange 
on  Paris  being  5.20  francs  to  the  dollar  ? 

Nv'    19.  At  30^^  ad  valorem,  what  is  the  duty  upon  an  oil  painting  the 
net  invoice  of  which  is  3200  guilders  ? 

20.  At  1^  cents  per  pound,  Avhat  is  the  duty  upon  3  T.  2  cwt.  1  qr. 
of  cast-iron  stove  plates  ? 

21.  xA.t  65  cents  per  cubic  foot,  what  is  the  duty  upon  a  block  of 
marble  8  ft.  x  2  ft.  x  18  in.  ? 

22.  What  is  the  duty  upon  an  importation  of  1500  yards  flannel 
/" weighing  350  pounds  net,  and  valued  at  60  cents  per  yard,  the  rate  of 

duty  thereon  being  24  cents  per  pound  and  35^  ad  valorem  ? 

23.  A  merchant  of  Baltimore  imported  from  Sheffield  a  lot  of 
pocket  knives  invoiced  as  follows  :  50  doz.  at  12s.  6d.  per  doz. ;  25  doz. 
at  17s.  6d.  per  doz.;  15  doz.  at  £1  5s.  6d.  per  doz.;  20  doz.  at  £1  12s. 
Gd.  per  doz.;  8  doz.  at  £2  5s.  per  doz.;  15  doz.  at  £2  10s.  per  doz.; 
and  9  dozen  at  £3  12s.  per  doz.  The  charges  in  Sheffield  amounted 
to  £3  10s.  What  was  the  duty  upon  the  importation  at  50;;^  ad 
valorem  ?  What  was  the  cost  in  Baltimore  of  remitting  a  bill  of  ex- 
change in  payment,  the  course  of  English  exchange  being  4.86|, 
brokerage  1%  additional  ? 
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408.  A  Tax  is  a  sum  of  money  levied  on  the  person,  property,  or 
income  of  an  individual  for  the  support  of  the  government  or  for 
other  public  purposes. 

409.  A  Property  Tax  is  a  sum  levied  on  real  estate  or  personal 
property. 

Reji. — Real  estate  means  lands,  buildings,  or  other  fixed  property  ;  personal 
property  moans  horses,  cattle,  furniture,  merchandise,  money,  notes,  or  other 
movable  property. 

410.  A  Capitation  or  Poll  Tax  is  a  sum  levied,  irrespective  of 
property,  on  the  person  of  every  adult  male  citizen  not  specially  ex- 
empt by  law. 

411.  An  Assessor  is  a  public  officer  whose  duty  it  is  to  discover 
persons  and  property  subject  to  taxation  within  his  assessment  dis- 
trict, and  to  estimate  the  taxable  value  of  each  piece  of  property. 

412.  A  Tax  Collector  is  a  public  officer  whose  duty  it  is  to  receive 
or  collect  the  taxes  of  his  collection  district. 

413.  A  License  Fee  is  a  sum  exacted  by  a  city,  state,  or  general 
government  for  the  privilege  of  conducting  a  sj)ecified  business. 

414.  Property  taxes  may  be  computed  according  to  the  principles 
of  percentage,  the  assessed  value  of  the  property  being  regarded  as 
the  base,  and  the  property  tax  as  the  percentage.     Hence, 

General  Direction  :  //  the  property  tax  is  required  multiply 
its  tivo  £tven  factors ;  if  the  property  tax  is  £iuen,  divide  it  by 
its  given  factor  and  the  quotient  will  he  its  remaining  factor. 

Rem. — The  two  factors  of  a  given  or  requii-ed  property  tax  are  its  assessed 
value  and  the  rate  %  of  taxation. 

415.  To  find  the  property  tax. 

Illustrative     Example. 

The  rate  of  taxation  in  a  certain  city  is  11.15  on  the  $100.     What 
tax  should  be  paid  by  a  person  whose  property  is  worth  118654,  and 
is  assessed  at  f  of  its  value  ? 
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Solution.— I  of  $18654  =  $12436,  assessed  value.     $1.15  on  §100  =  8.0115  on 
$1.     Hence,  $.0115  x  12436  =  $143,01  +,  required  tax. 

Rule. — Multiply  the  assessed  value  by  the  rcute  of  taxatloro 


Examples     for     Practice. 
What  is  the  tax,  if  the  assessed  value  of  the  property  is 

I.  83500,  and  the  rate  of  taxation  1%  ? 
,  2.   $7200,  and  the  rate  of  taxation  1%  ? 

3.  $9800,  and  the  rate  of  taxation  12|-  mills  on  the  dollar  ? 

4.  $253l'0,  and  the  rate  of  taxation  9  mills  on  the  dollar  .'' 

5.  86300,  and  the  rate  of  taxation  83  cents  on  8100  ? 

6.  810500,  and  the  rate  of  taxation  81.25  on  $100  ? 

7.  88758,  and  the  rate  of  taxation  81.18  on  8100  ? 

8.  829-40,  and  the  rate  of  taxation  95  cents  on  8100  ? 

9.  I  have  property  worth  819600,  which  was  assessed  at  f  of  its 
value.  What  was  my  entire  tax  at  7i  mills  on  the  dollar,  including  3 
polls  at  75  cents  each  ? 

10.  My  real  estate  was  assessed  at  87500,  and  my  personal  property 
812500.  What  amount  of  tax  did  I  pay  thereon  at  81.18  per  8100, 
having  been  allowed  a  discount  of  3^  for  prompt  payment  ? 

II.  "What  is  my  entire  tax  for  the  present  year  ujwn  real  estate 
worth  812500,  and  personal  property  worth  $5000,  the  real  estate 
having  been  assessed  at  4  of  its  value,  the  rate  of  taxation  being  $1.40 
on  the  8100  ? 

12.  The  assessed  value  of  the  real  estate  of  a  town  is  $784300,  and 
of  the  personal  property  835800.  If  the  rate  of  taxation  is, 35  centa 
on  the  8100,  what  will  be  the  total  revenue  of  the  town,  including 
$730  from  other  sources  ? 

416.  To  find  the  rate  of  taxation. 

Illustrative    Example. 

The  assessed  value  of  real  estate  in  a  town  is  898G000,  and  of  per- 
sonal property  8450000.  The  sum  required  by  taxation  is  812i45^C3 
net,  after  allowing  2%  for  collection.  What  should  be  the  rate  of 
taxation  on  the  entire  property,  if  the  number  of  polls  be  375,  and  the 
tax  for  each  poll  50  cents  ? 
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Solution. 
$986000  +  $450000  =  $1436000,  property  subject  to  taxation. 
$12145. 63 -^  (100^— 2;^)  =  $12393.50,  total  tax  to  be  levied. 
$12393.50  — ($.50  X  375)  =  $12206,  total  tax  on  property. 
$12206  ^$1436000  =  .0085,  rate  of  taxation  on  $1. 
.0085  of  $1  =  ^  mills  on  81,  or  85  cents  on  $100. 

Rule. — Divide  the  jjroperty  tax  hy  the  assessed  valuation. 
Tfie  quotient  carried  to  Jiundredtlis  will  he  the  rate  per  cent,  of 
taxation;  carried  to  thousandths  ivill  he  the  rate  imnills  en 
$1 ;  and  carried  to  ten-thousandths  will  he  the  rate  in  cents 
on  $100. 

Note  1. — If  a  poll  tax  is  included,  deduct  it  from  the  total  tax,  and  then 
apply  the  rule. 

Note  2. — The  collector's  commission  is  computed  upon  the  gross  amount  of 
tax  collected.  Hence,  in  allowing  for  commission,  regard  the  net  or  available  tax 
as  the  percentage  ;  the  gross  tax  as  one  of  its  factors  (the  base)  ;  and  the  rate  % 
of  net  tax  (=  100^  —  rate  ^  of  collector's  commission)  as  its  other  factor. 

Examples    for     Practice. 
Find  the  rate  of  taxation  in  mills  on  $1  if  the  assessed  valuation  is 

1.  $514000,  and  the  gross  tax  $6233,  including  130  polls  at  50^. 

2.  $15000,  and  the  gross  tax  $137.25,  including  3  jiolls  at  75^. 

3.  $15387200,  and  the  total  property  tax  $169259.20. 

Find  the  rate  of  taxation  in  cents  on  $100  if  the  assessed  valuation  is 

4.  $34000,  and  the  total  property  tax  is  $469.20. 

5.  $1275000,  and  the  total  property  tax  is  $12495. 

6.  $78000,  the  net  tax  $837,.  33,  and  the  collector's  commission  h%. 

7.  $187500,  the  net  tax  $2793,  and  the  collector's  commission  2^. 

8.  The  assessed  valuation  of  the  property  of  a  village  is  $832000. 
The  estimate  of  corporate  expenses  includes  $1500  for  schools,  $1600 
for  streets,  $1200  for  salaries  and  commissions,  and  $692  for  sundry 
other  expenses.  What  will  be  the  rate  of  taxation  expressed  as  mills 
on  the  dollar  ?  What  taxes  will  bo  required  of  A,  whose  real  estate  is 
Jissessed  at  $8000,  and  personal  property  at  $450  ? 

9.  The  cost  of  certain  public  improvements  in  a  town  is  estimated 
at  $4578.40;  and  to  raise  this  sum,  $1475000  worth  of  property  is 
subject  to  taxation.  The  preceding  estimate  does  not  include  the 
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collector's  commission  of  ?>'/(■  How  much  on  $100  will  each  property 
holder  be  required  to  pay  ?  What  will  be  the  tax  of  B,  whose  j^rop- 
erty  is  valued  at  68300  ? 

10.  In  a  county  containing  property  assessed  at  $15480000  there 
were  6750  polls.  The  county  expenses  for  a  certain  year  included 
S12000  for  schools,  $7300  for  interest  on  the  county  debt,  89000  for 
roads  and  bridges,  $5000  for  salaries  and  commissions,  and  $20015  for 
sundry  other  purposes.  If  the  county  poll  tax  was  50  cents,  and  the 
estimated  revenue  from  licenses  for  that  year  $8500,  what  tax  rate  on 
the  $100  must  be  declared  to  defray  these  expenses  and  provide  a 
sinking  fund  of  $5000  ?  What  was  the  county  tax  of  C,  who  owned 
property  assessed  at  $15300,  and  who  was  liable  for  3  polls  ? 


INSURANCE. 

417.  Insurance  is  a  contract  by  which  one  party,  for  a  stipulated 
sum,  agrees  to  indemnify  another  for  a  specified  loss  or  damage,  if 
sustained  within  a  given  time. 

Rem. — Insurance  is  of  two  kinds  :  properiy  insurance  and  peisonal  insurance. 

418.  Property  Insurance  is  that  which  indemnifies  the  owner  of 
real  estate,  mevchaudise,  or  other  property  for  its  loss  or  damage  by 
fire,  water,  wind,  or  other  specified  casualty. 

Rem. — Property  insurance  is  distinguished  as  Fire  Insurance  (indemnity  for 
loss  or  damage  by  fire)  ;  Marine  Insurance  (indemnity  for  the  loss  or  damage  of 
vessels  or  their  cargoes  by  storms  or  other  dangers  of  navigation)  ;  Stoch  Insurance 
(indemnity  for  the  loss  of  horses,  cattle,  or  other  live  stock)  ;  Transit  Insurance 
(indemnity  for  the  loss  of,  or  damage  to,  merchandise  during  its  transportation 
from  one  place  to  another)  ;  and  Accident  Insurance  (indemnity  for  the  breakage 
of  plate  glass,  etc.). 

419.  Personal  Insurance  is  the  insurance  of  persons. 

Rem. — Personal  insurance  is  distinguished  as  Life  Insurance,  which  secures 
the  payment  of  a  specified  sum  to  a  designated  party  at  the  death  of  the  insured ; 
Health  Insurance,  which  secures  the  payment  of  a  weekly  sum  during  sickness  ; 
and  Accident  Insurcmce,  which  secures  the  payment  of  a  stipulated  sura  in  case  of 
accident. 

420.  The  Insurer  or  Underwriter  is  the  party  who  assumes  the. 
risk  or  agrees  to  indemnify  for  loss.  The  Insured  is  the  party  pro- 
tected from  loss. 
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'  Rem.  1.— Insurance  is  usually  effected  through  a  company  or  corporation 
called  an  Insurance  Company.  Most  insurance  companies  make  a  specialty  of  one 
class  of  risks,  but  many  combine  two  or  more  classes. 

Rem.  2. — lusui-ance  companies  are  distinguished  as  Stoch  Insurance  Compa- 
nies, of  which  the  capital  is  owned  by  stockholders,  who  alone  share  the  profits  or 
losses  ;  Mutual  Insurance  Companies,  which  have  no  stockholders,  and  in  which 
the  policy-holders  (parties  insured)  share  the  profits  or  losses  ;  and  Mixed  Insur- 
ance Companies,  which  are  combinations  of  stock  and  mutual  insurance,  that  is, 
in  which  the  profits,  beyond  a  specified  dividend  to  the  stockholders,  are  divided 
among  the  policy-holders. 

421.  A  Policy  is  the  written  agreement  or  contract  between  the 
insurance  company  and  the  party  insured. 

Rem.— A  policy  contains  a  description  of  the  person  or  property  therein 
insured,  the  conditions  upon  which  the  insurance  was  effected,  the  amount  of 
indemnity  to  be  paid,  etc.,  etc. 

432.  The  Premium  is  the  sum  paid  by  tlie  insured  to  the  insurer 
for  the  risks  which  tlie  latter  assumes. 

Rem.  1. — The  premium  is  a  certain  rate  per  cent,  of  the  amount  of  insurance, 
as  ^fo,  1%,  etc.  Such  rates  are  usually  expressed  by  giving  the  cost  of  $100  of 
insurance  ;  as  50  cents  per  $100,  75  cents  per  $100,  etc. 

Rem.  2.— Rates  of  premium  vary  with  the  nature  of  the  risk  assumed,  and  the 
time  for  which  the  policy  is  issued.  The  more  hazardous  the  risk,  or  the  longer 
its  continuance,  the  higher  will  be  the  rate  of  premium  demanded. 

42.3.  The  Term  of  Insurance  is  the  time  for  which  the  risk  is 
assumed,  or  the  property  insured. 

Rem.— The  term  of  fire  insurance  is  usually  from  1  to  5  years,  though  some 
companies  issue  policies  for  longer  periods.  The  term  of  marine  insurance  may  be 
for  the  entire  voyage,  or  only  from  one  designated  port  to  another. 


FIRE    AND     MARINE    INSURANCE. 

424,  Fire  Insurance  is  a  contract  by  which  one  party,  for  a  stip- 
ulated payment,  agrees  to  indemnify  another  for  any  loss  or  damage 
to  a  described  piece  of  property,  if  caused  by  fire  within  a  given  time. 

Rem.  1.— Fire  insurance  companies  are  also  liable  for  loss  or  damage  caused 
by  water,  when  applied  for  the  purpose  of  extinguishing  a  fire  ;  and  for  the  loss  of 
buildings  which  have  been  torn  down  or  otherwise  damaged  or  destroyed  to  pre- 
vent a  fire  from  spreading. 

Rem.  2.— Fire  insurance  companies  do  not  usually  insure  property  for  its  fiill 
value  ;  that  the  party  insured  may  be  interested  in  its  protection.     They  also 
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reserve  the  privilege  of  rebuilding  or  repairing  damaged  property,  if  it  be  to  their 
interest. 

Rem.  3.— In  an  ordinary  fire  poliey,  if  the  loss  is  only  partial,  the  insurance 
eouipany  promises  to  pay  the  full  value  of  the  property  destroyed,  or  the  full 
depreciation  of  the  property  damaged,  if  it  does  not  exceed  the  sum  covered  by 
insurance  ;  but  if  insured  in  two  or  more  companies,  each  company  will  pay  its 
pro  rata  share  of  the  loss. 

425.  Marine  Insurance  is  a  contract  wherein  the  insurer,  for  a 
stipulated  payment,  agrees  to  indemnify  the  insured  for  any  loss  or 
damage  to  a  certain  vessel,  cargo,  or  freight,  by  storms  or  other  perils 
or  risks  of  navigation  to  which  it  may  be  exposed  during  a  particular 
voyage,  or  within  a  specified  time. 

Rem.  \.— Transit  Insurance  (Rem.,  418)  is  a  form  of  marine  insurance, 
whether  the  transportation  be  effected  by  rail  or  water  route,  or  both  ;  and  so  is 
Inland  Insurance,  or  insurance  on  steamboats  or  other  vessels  navigating  rivers, 
lakes,  or  other  inland  waters. 

Rem.  2.— Marine  policies  contain  an  "average  clause,"  under  the  terms  of 
which  the  indemnity  to  be  paid  for  a.  partial  lossnf  pvoperij  partially  inmred  will 
be  such  a  part  of  the  loss,  as  the  sum  covered  by  insurance  is  of  the  full  value  of 
the  property.  Thus,  if  a  vessel  valued  at  $60000  is  insured  for  one-half  its  value 
($30000),  and  is  totally  destroyed,  the  owners  will  be  entitled  to  the  full  amount 
covered  by  insurance  ($30000)  ;  but  if  it  is  damaged  to  the  extent  of  §8000,  the 
owners  will  be  entitled  to  only  one-half  of  the  partial  loss,  or  §4000. 

426.  Salvage  is  a  compensation  alloAved  parties  for  their  volun- 
tary assistance  in  saving  a  ship,  cargo,  or  other  property  from  perils 
of  fire  or  water. 

437.  Short  Rates  are  certain  rates  of  premium  which  are  charged 
by  companies  when  the  period  of  insurance  is  less  than  one  year. 

Rem.— It  often  happens  that  goods  are  insured  for  short  periods  of  time, 
especially  consignments.  The  rates  for  such  periods  are  taken  from  the  SJiort 
Rate  Tables,  which  are  higher,  proportionately,  than  the  rates  for  one  year. 

428.  To  Cancel  a  Policy  is  to  annul  the  contract  between  the 
insurance  company  and  the  party  insured. 

Rem.  1.— When  a  policy  is  canceled  before  the  expiration  of  the  time  for  which 
it  was  issued,  a  Return  Premititn  is  paid  by  the  insurance  company  to  the  party 
insured.  When  canceled  at  the  instance  of  the  insurance  company,  the  return 
premium  will  be  such  a  part  of  the  entire  premium,  as  the  unexpired  term  is  of 
the  whole  term;  but  when  canceled  .at  the  request  of  the  policy-holder,  the  return 
premium  will  be  what  is  left  of  the  total  premium  after  deducting  the  "  short  rate 
premium  "  for  the  time  the  policy  had  been  in  force. 
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Rem.  2.— After  a  partial  loss  has  been  paid,  the  return  premium  will  be  such 
a  part  of  the  entire  premium  as  the  remainder  of  the  policy  (after  deducting  the 
partial  loss  paid)  is  of  the  entire  or  original  policy. 

429.  Computations  in  fire  and  marine  insurance  are  made  in 
accordance  with  the  principles  of  percentage ;  the  sum  insured  being 
regarded  as  the  base,  and  the  premium  as  the  percentage.     Hence, 

General  Direction  :  //  the  premium  is  required,  lyvultiply  its 
tivo  given  faetors ;  if  given,  divide  it  hy  its  given  factor  and 
the  quotient  will  he  its  other  factor. 

Rem.— The  factors  of  a  premium  are  the  siun  insured  and  the  rate  of  premium 
(usually  called  rate  of  insurance). 

Examples     for     Practice. 

1.  A  merchant  insured  his  warehouse  worth  $10800  at  |  of  its 
value.     What  was  paid  for  premium  if  the  rate  of  insurance  was  ^%  ? 

Sum  insured  (-?-  of  $10800)  x  rate  of  premum  (|%)=  premium  (?). 

2.  The  stock  of  a  manufacturing  company  was  insured  for  175000 
at  the  following  rates  :  -^  of  the  stock  at  |^,  |  of  the  remainder  at  1%,  _ 
and  the  remainder  at  1%.     What  was  the  total  premium  paid  ?        p  ^  ^' 

3.  A  stock  of  goods  valued  at  845000  was  insured  in  the  Eagle  Fire 
Insurance  Company  for  $10000,  in  the  Manhattan  F.  I.  Co.  for  $15000, 
and  in  the  Globe  F.  I.  Co.  for  $9000.  If  the  stock  was  damaged  by 
fire  to  the  extent  of  $18000,  what  proportion  of  the  loss  should  be 
paid  by  each  company  (Rem.  3,  424)  ? 

4.  A  store  and  contents  were  insured  as  follows  :  $10000  in  the 
Home  Insurance  Co.,  $6000  in  the  Essex  Insurance  Co.,  and  $8000  in 
the  Howe  Insurance  Co.  A  partial  loss  of  $6000  having  been  caused 
by  fire,  how  much  should  each  company  contribute  ? 

5.  A  stock  of  goods  was  insured  for  one  year  for  $12000  at  |-<^.  Six 
months  thereafter  the  policy  was  canceled  at  the  request  of  the  insured. 
What  was  the  return  premium^  the  short  rate  for  six  months  being  |^ 
(Kem.  1,  428}_?/~What  woitldhave  been  the  return  premium  if  the 
policy  had  been  canceled  at  the  request  of  the  underwriters  ? 

6.  A  fire  insurance  company  took  a  risk  of  $75000  at  1%  premium, 
and  reinsured  \  of  the  risk  in  another  company  at  |^,  and  i  of  it  in 
another  at  1%.     What  did  the  company  gain  by  reinsurance  ? 

7.  A  ship  worth  $75000  was  insured  for  $20000  in  one  insurance 
company  at  1%  premium,  and  for  $35000  in  another  at  ^%  premium. 
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She  was  afterwards  damaged  by  a  storm  to  the  extent  of  $3000.    "What  -'    yi) 
insurance  did  the  owners  of  the  ship  receive  from  each  company  ? 

8.  A  vessel  worth  S30000  was  insured  for  85000  in  each  of  four 
companies.  "What  insurance  would  its  owners  receive  from  each  com- 
pany if  the  vessel  sustain  a  jiartial  loss  of  $8000  ?  If  the  vessel  be 
totally  destroyed  ? 

9.  I  paid  8175  premium  on  a  schooner  worth  $25000,  which  was 
insured  at  -|  of  its  value.  What  was  the  rate  %  of  insurance  ?  What 
was  the  rate  of  insurance  in  cents  on  the  $100  ? 

Premium  ($175)-=-  sum  insured  (4  of  $25000)=  rate  of  premium  (?). 

10.  An  insurance  company  received  $120  j^remium  on  property  in- 
sured for  $16000.  If  a  building  be  insured  for  $40000  in  another 
company  at  the  same  rate,  what  will  be  the  premium  on  the  latter  ? 

11.  A  marine  insurance  company  received  $484.50  for  insuring  a 
vessel  worth  $8,0000  at  |  of  its  value.  What  was  the  rate  %  of  in- 
surance if  $4.50  was  charged  for  the  j)olicy  and  survey  ?    i  '-;,    /^  ^ 

12.  The  stock  of  a  wholesale  notion  house  is  insured  m  several 
companies  for  $12000,  and  is  damaged  by  water,  while  extinguishing 
a  fire,  to  the  extent  of  $960.  What  %  of  its  risk  should  be  paid  by 
each  company  ?  What  amount  should  be  paid  by  a  company  which 
had  a  risk  of  $5000  upon  the  stock  ? 

13.  An  insurance  company  accepted  a  risk  of  $32000  at  1\%  pre- 
mium ;  and  insured  |-  of  the  risk  in  another  company  at  1%  premium, 
and  I  of  it  in  another  at  -f;^.  AYhat  rate  ^c  of  premiuflr-did  the  com- 
pany net  on  the  remainder  of  the  risk  ? 

14.  A  merchant  owned  a  steamboat  worth  $40000,  and  had  |  of  its 
value  insured  in  one  company  at  1%  premium,  and  |  of  its  value  in  a 
second  company  at  1%,  What  was  the  average  rate  %  of  premium 
paid  on  the  whole  ? 

15.  A  fire  insurance  company  charged  $129.60  for  insuring  a  house 
for  $13500.     What  was  the  rate  of  insurance  per  $100  ? 

16.  If  the  premium  paid  for  insuring  a  house  was  $43.20,  and  the 
rate  of  insurance  80  cents  per  $100,  for  what  sum  was  it  insured  ? 

17.  For  what  sum  is  a  house  insured  if  the  premium  paid  is  $75, 
and  the  rate  of  insurance  1%  ? 

Premium  (§75) -5- rate  of  premium  (|5''')=  sum  insured  (?). 

18.  The  London  Insurance  Company  charged  $150  for  insuring 
property  at  \l%  premium,  and  the  Manhattan  Ins.  Co.  charged  1% 
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premium  for  property  of  tlie  same  valuation,  though  less  hazardous. 
What  premium  was  paid  to  the  Manhattan  Company  ? 

|_      19.  I  paid  119.20  for  having  my  house  insured,  the  rate  of  insur- 
ance being  60  cents  per  1100.     For  what  sum  was  my  house  insured  ? 

,         20.  A  man  owns  |  of  a  steamboat,  and  insures  f-  of  his  interest  at" 
H%,  paying  $112.50  premium.     What  was  the  value  of  his  interest  in 
the  boat  ?     If,  before  the  policy  lapses,  the  boat  should  be  damaged 
by  fire  to  the  extent  of  64000,  what  sum  will  he  receive  from  the  in- 
surance company  ? 

21.  The  invoice  price  of  a  shipment  of  goods  is  $7930.  The  ship- 
per wishes  to  have  them  insured  at  such  a  sum  as  will  cover  both  the 
invoice  price  and  the  premium  in  case  of  loss.  What  should  be  the 
sum  insured,  if  the  rate  of  insurance  is  |%  ? 

Value  ($7930)  -^  100%  —  rate.  %  of  insurance  (99|%)  =  sum  to  insave  which 
will  include  both  value  and  premium  (?). 

This  kind  of  insurance  is  not  applicable  to  real  estate  or  other  risks  in  which 
insurance  for  a  greater  sum  than  the  value  of  the  property  will  offer  an  incentive 
to  negligence  in  its  protection.  It  is  allowed  in  transit  and  some  other  kinds  of 
marine  insurance. 

22.  The  value  of  a  schooner's  cargo  is  $8372.50,  and  the  owner 
wishes  to  insure  it  for  a  sum  which  will  cover  the  value  of  the  cargo 
and  the  cost  of  insurance.  If  the  rate  of  insurance  is  U%,  and  the 
cost  of  the  policy  $1.75  additional,  what  should  bo  the  sum  insured  ? 

23.  The  value  of  a  certain  consignment  is  $711.72.  For  what  sum 
must  the  shipper  have  it  insured  to  obtain  both  the  value  of  the  con- 
signment and  the  premium  thereon  if  it  should  be  totally  lost,  the  rate 
of  insurance  being  $1.15  per  $100  ? 

\'  24.  A  ship  is  insured  for  enough  more  than  its  value  to  include  the 
cost  of  insurance  at  1|^,  and  $G  for  the  policy  and  survey.  If  the 
ship  is  worth  $51350,  what  should  be  the  sum  insured  ? 


LIFE    INSURANCE. 

430.  Life  Insurance  is  insurance  upon  the  life  of  persons. 

Rem.  1.— Life  insurance  policies  are  distinguished  as  Life  Policies  (insurance 
payable  at  the  death  of  the  person  insured) ;  Term  Policies  (insurance  payable  at 
the  death  of  the  party  insured  if  it  occur  within  a  specified  number  of  years) ; 
Joint  Life  Policies  (insurance  payable  to  the  survivor  at  the  death  of  the  party 
with  whom  he  had  been  jointly  insured) ;  Endowment  Policies  (insurance  payable 
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to  the  person  insured  if  he  should  survive  a  specified  number  of  years,  or  to  a 
aesignated  party  if  the  person  insured  should  die  before  the  expiration  of  such 
period)  ;  Reserve  Endowment  Policies  (insurance  payable  at  the  death  of  the  person 
insured,  but  which  will  entitle  him  to  surrender  the  policy  at  any  time  he  may 
desire,  and  receive  therefor  an  endowment  varying  with  the  number  of  years  such 
policy  had  been  in  continuance) ;  and  Tontine  Policies  (insurance  payable  at  the 
death  of  the  party  insured,  and  which  will  further  entitle  him,  if  he  survives  to  a 
certain  specified  time,  to  a  pro  rata  distribution  of  the  tontine  premiums  paid 
during  that  period  after  deducting  therefrom  the  tontine  death  claims  and  other 
expenses  of  that  period). 

Rem.  2.— Life  insurance  may  be  effected  by' the  payment  of  a  single  premium 
(single  payment  policies)  ;  of  five,  ten,  fifteen,  or  twenty  consecutive  annual 
premiums  (five-payment  policies,  ten-payment  policies,  etc.)  ;  or  of  one  premium 
annually  during  the  life  of  the  person  insured  (annual  payment  policies).  Annual 
premiums  are  frequently  subdivided  into  semi-annual  and  quarterly  payments. 

431.  The  Expectation  of  Life  is  the  average  number  of  year? 
which  persons  of  a  given  age  have  been  found  to  live. 

Rem.— The  expectation  of  life  is  based  upon  a  carefully  prepared  table  of 
mortality,  extending  through  a  series  of  years,  and  showing  the  avei'age  number  of 
deaths  in  every  thousand  persons  of  the  same  age.  While  the  duration  of  life  of 
any  single  individual  cannot  be  determined  with  accuracy,  it  has  been  found  thai 
for  every  person  of  a  given  age  who  lives  longer  than  the  average  of  persons  of 
that  age,  some  other  person  of  the  same  age  will  die  correspondingly  earlier.  The 
following  is  the 


AMERICAN     EXPERIENCE    TABLE    OF    MORTALITY. 
Expectation  of  Life,  in    Years. 


Age. 

Expectation 
of  Life. 

to 

1 

|5 

"1 

5    I 
Is  ! 

bi 

1 

i 

ft 

1 

s 

IS 

10 

28 

36.73 

37 

30.35 

46 

23.80 

55 

17.40 

64 

11.68 

20 

42.20 

29 

36.03 

38 

29.62 

47 

23.08  1 

56 

16.72 

65 

11.10  ' 

21 

41.53 

30 

35.33 

39 

28.90 

48 

22.36 

57 

16.05 

66 

10.54 

22 

40.85 

31 

34.62 

40 

28.18 

49 

21.63 

58 

15.39 

67 

10.00 

23 

40.17 

32 

33.92 

41 

27.45 

50 

20.91 

59 

14.74 

68 

9.48 

24 

39.49 

33 

33.21 

42 

26.72 

51 

20.20 

60 

14.09 

69 

8.98 

25 

38.81 

34 

33.50 

43 

25.99 

!    52 

19.49 

61 

13.47 

70 

8.48 

26 

38.11 

35 

31.78 

44 

25.27 

1    53 

18.79 

63 

12.86 

71 

8.00 

27 

37.43 

36 

31.07 

45 

24.54 

|54 

18.09 

63 

12.26 

72 

7.54  ' 
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433.  Rates  of  Life  Insurance  are  expressed  at  a  given  sum  on 
each  $1000  of  the  amount  insured.     The  following  is  a 


TABLE     OF     INSURANCE     RATES. 
Showing  premiums  for  an  msurance  of  $1000  upon  the  mutual  plan. 


Life  Policies. 

Endowment  Policies. 

Insurance  payable  at  death  only. 

Premiums  payable  annually  for 
1j"  years. 

Vreniiuins  jirti/ahle  annnallij 

Si„f,le 

Insurance  jiaytihh'  as 

stated,  or  at  <l<atl,  if  it 

occur  earlier. 

Paytiieiit. 

Age. 

lAfe. 

20 

yen  IS. 

1.5 

years. 

lO 

yerirs. 

In  20 

years. 

In  15 

years. 

In  lO 

years. 

Age. 
25 

25 

119.89 

$27.39 

132.34 

$42.56 

$326.58 

$75.39 

$87.92 

$103.91 

28 

20.40 

27.93 

32.97 

43.37 

332.58 

75.54 

88.05 

104.03 

26 

27 

20.93 

28.50 

33.62 

44.22 

338.83 

75.71 

88.19 

104.10 

27 

28 

21.48 

29.09 

34.31 

45.10 

345.31 

75.89 

88.34 

104.29 

28 

29 

22.07 

29.71 

35.02 

40.02 

352.05 

70.08 

88.50 

104.43 

29 

30 

22.70 

30.3G 

35.76 

40.97 

359.05 

76.29 

88.67 

104.58 

30 

31 

23.35 

31.03 

36.54 

47.98 

366.33 

76.52 

88.86 

104.75 

31 

32 

24.05 

31.74 

37.35 

49.02 

373.89 

76.76 

89.06 

104.92 

32 

33 

24.78 

32.48 

38.20 

50.10 

381.73 

77.02 

89.27 

105.11 

33 

34 

25.50 

33.20 

39.09 

51.22 

389.88 

77.30 

89.50 

105.31 

34 

35 

26.38 

34.08 

40.01 

52.40 

398.14 

77.62 

89.75 

105.53 

35 

36 

27.25 

34.93 

40.98 

53.63 

407.11 

77.95 

90.02 

105.75 

36 

37 

28.17 

35.83 

42.00 

54.91 

416.21 

78.33 

90.31 

100.00 

37 

38 

29.15 

36.78 

43.06 

56.24 

425.61 

78.73 

90.63 

100.28 

38 

39 

30.19 

37.78 

44.17 

57.63 

435.42 

79.18 

90.98 

100.58 

39 

40 

31.30 

38.83 

45.33 

59.09 

445.55 

79.68 

91.37 

106.90 

40 

41 

32.47 

39.93 

46.56 

60.60 

456.04 

80.23 

91.79 

107.20 

41 

42 

33.72 

41.10 

47.84 

02.19 

466.89 

80.83 

92.20 

107.05 

42 

43 

35.05 

42.34 

49.19 

63.84 

478.11 

81.49 

92.78 

108.08 

43 

44 

3G.4« 

43.64 

50.01 

65.57 

489.71 

82.22 

93.34 

108.55 

44 

45 

57.97 

45.03 

52.11 

67.37 

501.69 

83.03 

03.97 

109.07 

45 

46 

39.58 

46.50 

53.08 

09.20 

514.04 

83.93 

94.67 

109.65 

46 

47 

41.30 

48.07 

55.35 

71.25 

526.78 

84.92 

95,40 

110.30 

47 

48 

43.13 

49.73 

57.10 

73.32 

539.88 

86.02 

96.31 

111.01 

48 

49 

45.09 

51.50 

58.95 

75.49 

553.33 

87.22 

97.27 

111.81 

49 

50 

47.18 

53.38 

00.91 

77.77 

567.13 

88.54 

98.32 

112.68 

50 

XoTE. — To  find  the  serai-annual  rate  per  $1000,  add  ^ifo  interest  to  any  one  of 

433 


INSURANCE.  289 

the  preceding  annual  rates,  and  divide  the  result  by  2.    To  find  the  quarterly  rate, 
add  6%  interest  and  divide  the  result  by  4. 


433.  Examples    for    Practice. 

1.  A  man,  aged  38  years,  takes  out  an  endowment  policy  of 
$8000,  payable  to  himself  in  15  3'ears  if  living,  or  to  his  heirs  at  his 
death  if  he  die  before  the  expiration  of  15  years.  What  annual 
premium  will  he  be  required  to  pay  for  ten  years  ? 

Solution. — In  the  Table  of  Rates  it  is  found  that  an  endowment  policy  of 
^1000,  payable  in  15  years,  will  cost  a  person  aged  38  years  ten  annual  premium 
payments  of  $90.63  each.  Hence,  a  similar  endowment  policy  of  $8000  must  cost 
8  times  $90.63,  or  $725.04  per  annum  for  ten  years. 

2.  A  person  aged  27  years  took  out  an  ordinary  life  policy  of  S15000. 
How  much  premium  had  he  paid  at  the  age  of  50  years  ? 

3.  I  am  32  years  of  age  and  wish  to  secure  a  20-year  endowment 
policy  of  65000,  What  premium  will  I  be  required  to  pay  annually 
for  10  years  ? 

4.  What  semi-annual  payment  for  life  will  secure  to  a  person  aged 
36  years  a  policy  of  $2000  ? 

5.  What  quarterly  payment  for  10  years  will  secure  to  a  person 
aged  30  years  an  endowment  policy  of  84000,  payable  in  20  years  ? 

6.  Mr.  A,  aged  32,  obtained  a  life  policy  of  83000,  requiring  10 
annual  premium  payments.     What  annual  premium  did  he  pay  ? 

7.  What  single  payment  will  secure  to  a  person  aged  45  years  a 
life  policy  of  60000  ? 

8.  What  quarterly  payment  for  10  years  will  secure  to  a  person 
aged  40  years  a  life  policy  of  85000  ? 

9.  What  sum  of  money  should  be  laid  aside  monthly  by  a  person, 
aged  29,  to  pay  the  annual  premium  of  an  ordinary  life  policy  of 
$5000  ? 

10.  A  man,  aged  48  years,  obtained  a  20-year  endowment  policy  of 
87000,  but  he  died  after  paying  the  8th  annual  premium.  What  sum 
did  his  heirs  realize  above  the  cost  of  insurance  ? 

Solution. — By  reference  to  the  Table  of  Rates,  it  is  found  that,  to  a  man  aged 
48  years,  the  annual  premium  per  $1000  on  a  20-year  endowment  policy  is  $86.02. 
Hence,  a  similar  policy  of  $7000  will  cost  7  times  $86.02,  or  $602.14  per  annum, 
and  8  annual  premiums  on  such  policy  wiU  amount  to  8  times  $602.14,  or  $4816.72. 
Deduct  the  total  premium  paid  ($4816.72)  from  the  amount  of  the  policy  ($7000), 
obtaining  $2183.28  as  the  sum  realized  above  the  cost  of  insurance. 
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11.  A  mau,  aged  35  years,  took  out  a  10-year  endowment  policy  of 
$5000,  and  died  after  paying  the  5th  annual  premium.  What  sum 
did  his  heirs  realize  above  the  cost  of  insurance  ? 

12.  A  gentleman,  aged  43  years,  died  after  making  7  semi-annual 
payments  of  premium  on  an  ordinary  life  policy  of  18000.  How  much 
greater  was  the  sum  received  by  his  heirs  than  that  paid  as  premiums  ? 


RATIO. 

434.  Ratio  is  the  relative  value  of  one  quantity  as  compared  witli 
another  quantity  of  the  same  kind. 

Rem.  1. — The  i-atio  of  two  quantities  is  obtained  by  dividing  tlic  quantity  com- 
pared by  the  quantity  taken  as  the  standard  of  comparison. 

Rem.  2. — The  two  quantities  compared,  tak.en  separately,  are  called  terms  of 
the  ratio;  and  taken  together,  are  called  a  couplet. 

Rem.  3. — The  left-hand  term  of  the  couplet,  or  quantity  compared,  is  called 
its  antecedent ;  and  the  right-hand  term,  or  cjuantity  taken  as  the  standard  of 
comparison,  its  consequent.  When  the  terms  of  comparison  are  so  arranged,  the 
couplet  denotes  a  direct  ratio. 

Rem.  4. — When  the  terms  of  comparison  are  arranged  in  reverse  order,  the 
standard  of  comparison  being  placed  as  the  antecedent,  and  the  quantity  compared 
as  the  consequent,  the  couplet  is  said  to  express  an  inverse  ratio. 

Rem.  5. — The  symbol  of  ratio  is  the  sign  of  the  operation  (division)  with  the 
horizontal  line  omitted  ( : ).  It  is  placed  between  the  antecedent  and  consequent, 
means  divided  by,  and  is  read  is  to. 

Rem.  6. — Since  a  ratio  is  the  result  of  division,  and  division  may  be  expressed 
in  the  form  of  a  fraction,  the  ratio  of  two  quantities  may  be  similarly  expressed  by 
writing  the  antecedent  for  the  numerator  and  consequent  for  the  denominator. 
Thus,  the  ratio  of  $8  to  $1.3  may  be  written  $8  :  13,  or  y*^. 

435.  A  Simple  Ratio  is  a  ratio  of  two  quantities  ;  as  $6  :  $2. 

Rem.  1. — The  learner  should  discriminate  between  a  ratio  and  its  mere  expres- 
sion. Thus,  $6  :  $2  is  simply  the  expression  of  the  ratio,  the  ratio  itself  being  the 
resulting  quotient  (3). 

Rem.  2. — The  terms  of  a  ratio  arc  usually  concrete.  If  concrete,  they  should 
be  reduced  to  the  same  denomination,  if  necessary.     The  ratio  is  abstract. 

436.  A  Compound  Ratio  is  the  product  of  two  or  more  simple 
ratios  ;  as  I3  :  I2.     It  is  read,  abstractly,  8  times  3  is  to  4  times  2. 

437.  Since  the  antecedent  is  a  dividend,  the  consequent  a  divisor, 
and  the  resulting  quotient  the  ratio,  the  principles  of  division  (47) 
are  applicable  to  ratios.     Hence, 
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General  Principle. — Any  ehange  In  tfie  antecedent  by  multiplication  or 
(Uoision  produces  a  like  change  in  the  ratio  ;  any  change  in  the  consequent 
by  midtiplication  or  division  produces  an  opposite  change  in  the  ratio  ;  and 
any  similar  change,  by  multiplication  or  division,  of  both  antecedent  and 
consequent  produces  no  change  in  the  ratio. 

Summary,  (l)  Quantity  compared  -r-  standard  of  comparison  =  direct 
ratio.  (2)  Standard  of  comparison  -i-  quantity  compared  =  inverse  ratio. 
(3)  Antecedent  -i-  consequent  =  ratio. 


Examples    for     Practice 


Find  the  inverse  ratio. 

Quantity  cumpared.       Staiukird. 
6.   Ill  gallons 


Find  the  direct  ratio. 

Quantity  compared.  Standard. 

1.  84  feet 13  feet.  6.   Ill  gallons  ...  37  gallons. 

2.  1980  yards  ...    792  yards.  7.  3^  tons 7|  tons. 

3.  6  feet 18  inches.         8.  $3.45 -$2.7^. 

4.  2  bu.  3  pk.  .  .  3  pk.  5  qt.  9.  2  miles 440  yards. 

5.  I  gallon I  gallon.        10.  £8  6s.  3d £2  7s.  Gd. 

H.  The  antecedent  is  o-|  years  and  the  consequent  2-i  years.     AVhat 

is  the  ratio  ? 

12.  What  is  the  ratio  of  16.80  miles  :  3.15  miles  ? 

13.  What  is  the  ratio  of  S445.05  to  S19.35  ? 

14.  What  is  the  ratio  of  25  days  to  3-|-  days  ? 

15.  What  is  the  inverse  ratio  of  123.4375  to  S3. 125  ? 

16.  What  is  the  difference  between  the  inverse  ratio  of  7. 92  bushels 
:  47.52  bushels,  and  the  direct  ratio  of  3|-  feet  :  30  feet  ? 


PROPORTION. 


438.  A  Proportion  is  an  expression  of  equality  between  two  ratios. 

Rem.  1.— The  symfio?  of  proportion  is  the  double  colon  (::);  and  it  is  placed 
between  two  ratios  to  show  that  they  are  equal.  The  sif^n  of  equality  is  often  used 
as  a  substitute  for  the  symbol  of  proportion. 

Rem.  2. — Simple  Proportion  is  the  expression  of  equality  between  two  simj.le 
ratios.  Thus,  8  lb.  :  24  lb.  ::  5  da.  :  15  da.  is  a  simple  proportion,  consisting  of 
the  two  simple  and  equal  ratios  (8  lb.  :  24  lb.)  and  (5  da.  :  15  da.)  united  by  the 
symbdi  (::).  It  may  be  read,  8  lb.  are  to  24  lb.  as  5  da.  are  to  15  da. ;  or,  the  ratio 
of  8  lb.  to  24  lb.  equals  the  ratio  of  5  da.  to  15  da.  This  proportion  is  sometiin<« 
written  ^  =  ^\. 
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Rem.  Z.— Compound  Proportion  is  the  expression   of   equality  between   two 

ratios,  one  or  both  of  which  are  compound.   Thus  \    c  y^     *.  p  i      \ '•'•      1 1 50  :  $120 

is  a  compound  proportion.     It  is  \isually  read,  12  times  5  is  to  8  times  6  as  $150  is 
t.0  $120. 

439.  The  Terms  of  a  proportion  are  the  four  simple  or  com- 
pound quantities  used  in  the  comparison.  .The  terms  of  a  propor- 
tion are  sometimes  cdl\&il  proportionals. 

Rem.  1. — The  aiitecedents  of  a  proportion  are  its  first  and  third  terms,  or  the 
antecedents  of  the  ratios  of  which  it  is  composed;  and  the  consequents  oi  a  pro- 
portion are  its  second  and  fourth  terms,  or  the  consequents  of  its  two  ratios. 

Rem.  2. — The  extremes  of  a  proportion  are  its  first  and  fourth  terms,  that  is, 
its  two  outside  terms;  and  the  means  of  a  proportion  are  its  second  and  third 
terms,  that  is,  its  two  inside  terms. 

Rem.  3.— In  the  proportion  8  lb.  :  3  lb.  ::  64,«''  :  2#,  8  lb.  and  64;*  are  the 
antecedents,  3  lb.  and  24^  the  consequents ;  8  lb.  and  24f  are  the  extremes,  3  lb. 
and  ^^  the  means;  8  lb.  :  3  lb.  is  the  first  couplet,  Mf  :  24;*  the  second  couplet. 

440.  Three  quantities  are  proportional  when  the  ratio  of  the  first 
to  the  second  is  equal  to  the  ratio  of  the  second  to  tlie  tliird. 

Thus,  8  lb.,  4  lb.,  and  2  lb.  are  proportional,  since  8  h-  4  =  4  -s-  2.  The 
second  quantity  (4  lb.)  is  called  a  mean  proportional  of  the  other  two.  The  mean 
proportional  of  two  given  quantities  is  a  quantity  which  multiplied  into  itself  will 
equal  the  product  of  the  two  given  quantities. 

441.  Principle. — The  product  of  the  extremes  of  a  proportion  is  equal 
Pi 'the  product  of  its  means.     Hence, 

1.  If  the  product  of  the  extremes  of  a  proportion  he  divided  by  one  of  its 
means,  the  quotient  will  be  the  other  mean. 

2.  If  the  product  of  the  means  of  a  proportion  be  divided  by  one  of  its 
extremes,  the  quotient  will  be  the  other  extreme. 

443.  To  find  an  omitted  term  of  a  proportion. 

Illustrative     Example. 

Find  the  omitted  term  in  the  proportion,  9  yd.  :  12  yd.  ::  $G  :  ($?). 

Explanation.— Applying 44:l,take  the  prod-  Solution. 

uct  of  the  two  given  means  (12  x  6  =  72)  as  the       13   x   6  =  73. 
product  of  the  two  extremes.     Hence,  divide  the       72  -^  9  ;=    8     Hence 
known  product  of  both  extremes  (72)  by  the  given  ]    •  19     d    ••  ^P  •  fS 

extreme  (9),  and  the  quotient  must  equal  the  other  j    '•        J 

extreme  (8). 
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1. 

4oz.  :  9  oz.  ::  ?:  25^. 

2. 

$3  :  ?  ::  9  yd.  :  12  yd. 

3. 

?:21mi.  ::  84  :  $12. 

4. 

10  gal.  :  9  gal.  ::  $30  :  ?. 

5. 

|bu.  :-|bu.  ::  ?:$f. 

6. 

9.4  bbl.:  10.25  bbl.  ::  $4. 

7. 

£4  :  £36  ::  ?  :  18  doz.    C. 

8. 

?  :  $65  ::  9  men  :  45  men 

SIXGLE      RULE      OF     TUREE.  293 

Examples     for     Practice. 
Find  the  omitted  term  of  the  following  proportions  : 

(  30  men  :  5  men  )      4,  o     «> 
^-    \    4da.:8da.       f^'-^l^..^ 

(75rd.:25rd.)  ^^^^^^^_ 

]54bu.  :9bu.  ) 

11      1    3mi.:?        I..gio0:$80. 
"-'     (28hr.  :6hr.  [ 

12.     |9^^^-;^J^^[::$28.80:$18. 


SINGLE     RULE     OF    THREE. 

443.  The  Single  Rule  of  Three  is  a  process  of  obtaining  a  result 
which  depends  upon  the  comparison  of  one  pair  of  quantities  of  the 
same  kind. 

Rem.— The  Singh  Rule  of  Three  is  applicable  to  all  problems  containing  three 
given  quantities,  two  of  which  are  of  the  same  kind  and  form  a  certain  ratio,  and 
it  is  required  to  find  a  fourth  quantity  which  will  form  an  equal  ratio  with  the 
remaining  quantity.  For  this  reason  it  is  also  called  Simple  Proportion  (Rem.  2, 
438). 

Illustrative     Examples. 

1.  If  50  bu.  wheat  cost  $48,  what  will  73  bu.  of  the  same  wheat 
cost  ? 

Explanation.— Since  a  cost  is  required,  place  Solution, 

the  given  cost  ($48)  at  the  right  of  a  perpendicular  j  143 

line.     There  are  now  only  two  terms  (50  bu.  and  -q|   r,g 

73  bu.)  remaining  to  be  arranged.  .^g      '-3')  ,^50  — I7O.O8. 

Since  the  cost  of  73  bu.  is  required,  and  this      v  '  ' 

required  cost  is  greater  than  the  given  cost,  place 

the  greater  of  the  two  remaining  terms  (73  bu.)  at  the  right  of  the  line,  and  the  less 
(50  bu.)  on  the  opposite  side. 

Multiply  the  two  right-hand  terms  ($48  x  73  =  $3504),  and  divide  the  product 
by  the  left-hand  term  (50),  obtaining  $70.08  as  the  required  cost. 

Rem.— As  a  proportion,  the  required  cost  is  to  the  given  cost  as  the  quantity 
of  which  the  cost  is  required  is  to  the  quantity  of  which  the  cost  is  given;  that  is 
$?  :  $48  :  :  73  bu.  :  50  bu.  Since  two  means  and  one  extreme  are  given,  apply 
2,  441,  to  find  the  other  extreme,  obtaining  $70.08. 
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2.  If  300  acres  of  a  field  will  produce  16500  bushels  of  corn,  how 
many  bushels  of  corn  will  93  acres  of  the  same  field  produce  ? 

Explanation. — Since  bushels  are  required,  place  Solution, 

the  given  bushels  (16500)  at  the  right  of  the  liue.  j  g  5 

Since  bushels  from  93  acres  are  required,  and         ^      ,      10000  bu. 
the  required  bushels  must  be  less  than  the  given       *00  0^ 

bushels,  place  the  less  of  the  two  remaining  terms  |  3  j 

(93)  on  the  right  of  the  line,  and  the  other  tenn  (300)       ,  „ .    '    „ ,         ^  ^  .  ^  , 
on  the  opposite  side.  1^^  X  31  =  5115  bu. 

Cancel  and  proceed  with  the  uncanceled  terms  as  in  111.  Ex.  1,  obtaining  5115 
a.s  the  required  number  of  bushels.  If  1  is  obtained  as  the  result  of  cancellation, 
omit  it  from  the  left-hand  terms,  and  retain  it  in  those  on  the  right 

3.  If  24  men  can  do  a  given  piece  of  work  in  9  days,  in  how  many 
days  can  18  men  do  it  ? 

Explanation. — Since  days  are  required,  place  the  given  Solution. 

days  (9)  at  the  right  of  the  line.  , 

Since  days  for  18  men  to  do  the  work  are  required,  and       ^        0   da. 
the  required  days  are  greater  than  the  given  days  (for     ^g       g^ 
¥/hen  fewer  men  are  employed  on  a  piece  of  work,  the  j  g 

greater  must  be  the  time  required  to  complete  it),  place  the  1  ^  j 

.yrea^er  of  the  two  remaining  terms  (24)  on  the  right  of  the  ^ns.  14     a. 

liae,  and  the  other  term  (18)  on  the  left. 

Canceling  out  all  the  terms,  it  is  found  that  12  is  the  only  uncanceled  factor. 
Therefore  the  required  answer  is  12  times  1  da.  or  12  da. 

Eule. — I.  At  the  right  of  a  perpendicular  line,  place  that 
one  of  the  three  given  teri)is  which  is  of  the  same  hind  as  the 
required  answer. 

II.  //,  from  the  nature  of  the  question,  it  is  seen  that  the 
required  answer  u'ill  be  greater  th(tn  the  teri)i  already  written, 
place  the  greater  of  the  trvo  remaining  terms  underneath  the 
term  already  written. 

III.  //,  however,  it  is  seen  that  the  required  answer  will  be 
less  than  the  term  already  written,  place  the  less  of  the  two 
remaining  terms  underneath  the  term  already  ivritten. 

IV.  After  placing  one  of  the  two  remaining  terms  at  the 
right  of  the  line,  place  the  other  term  on  the  left. 

V.  Multiply  the  two  right-hand  terms,  and  divide  the 
product  by  the  left-hand  term,  first  canceling  factors  which  are 
common  to  the  left-hand  term  and  either  of  the  right-hand 
terms. 
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Examples     for     Practice. 

1.  What  will  be  tlic  cost  of  13  pounds  of  sugar  if  8  pounds  cost  72 
cents  ? 

2.  If  12  pounds  of  beef  cost  81.80,  how  much  will  9  pounds  cost  ? 

3.  A  farmer  raised  1750  bushels  of  wheat  on  70  acres  of  land.  At 
the  same  rate  how  many  bushels  could  he  have  raised  on  87  acres  ? 

4.  If  50  bushels  of  wheat  cost  $75,  what  will  80  bushels  cost  at 
the  same  rate  ? 

5.  If  25  pounds  of  coffee  are  worth  5  pounds  of  tea,  how  many 
pounds  of  tea  are  worth  35  pounds  of  coffee  ?  How  many  i)ounds  of 
coffee  are  worth  3  pounds  of  tea  ? 

6.  If  I  am  charged  S12. 25  for  35  yards  of  goods,  how  much  should 
I  be  charged  for  47  yards  of  the  same  goods  ? 

7.  How  many  oranges  will  cost  as  much  as  180  lemons,  if  20  lemons 
cost  as  much  as  15  oranges  ? 

8.  If  a  garrison  consume  102  barrels  of  flour  in  17  days,  how  many 
barrels  of  flour  will  it  consume  in  one  year  ? 

9.  What  will  30  pounds  of  butter  cost,  if  18  lb.  3  oz.  cost  $5.82  ? 

10.  If  82  sheep  cost  S287,  how  many  sheep  at  the  same  price  will 
cost  $52.50  ? 

11.  If  8320  will  accrue  S9.60  interest,  how  much  interest  will  1240 


Sometimes,  as  in  the  preceding  example,  all  of  the  three  given  terms  express 
the  same  kind  of  units ;  but  in  such  cases  one  of  the  three  given  terms  will  be 
found  to  agree  more  specifically  with  the  required  answer.  Thus,  dollars  of  interest 
are  required,  and  the  given  dollai-s  of  interest  ($9.60)  will  be  the  upper  right-hand 
term.     The  two  remaining  terms  specifically  agree  as  dollars  of  principal. 

12.  In  weighing  out  176  pounds  of  sugar,  a  retail  grocer  lost  2\ 
])ounds  by  wastage.  At  that  rate,  ho^v  much  would  he  have  lost  in 
weighing  out  260  pounds  ? 

13.  If  f  of  a  yard  of  goods  cost  |  of  a  dollar,  what  part  of  a  dollar 
will  ^  of  a  yard  cost  ? 

14.  What  principal  will  accrue  $1.59  interest,  if  $820  will  accrue 
$5.30  interest  in  the  same  time  and  at  the  same  rate  %  ? 

15.  A  received  a  dividend  of  $420  on  $8400  of  stock.  What  would 
he  have  received  if  he  had  owned  $9300  of  the  same  stock  ? 

16.  In  the  preparation  of  a  certain  compound,  12  gills  of  water 

443 


Y 


296  SINGLE      RULE      OF     THREE. 

were  mixed  wicli  7  gills  of  other  ingredients.    How  many  gills  of  other 
ingredients  should  be  mixed  with  42  gills  of  water  ? 

17.  How  long  a  shadow  will  be  cast  by  a  vertical  staff  11  feet  high, 
if  at  the  same  moment  a  staff  6  feet  high  cast  a  shadow  4  feet  long  ? 

18.  A  pole  18  feet  high  casts  a  shadow  6  feet  long.  How  high  is  a 
tree  which,  at  the  same  time,  casts  a  shadow  13  feet  long  ? 

19.  Two  houses  cast  shadows  resi^ectively  15  feet  and  18  feet  in 
length.  If  the  height  of  the  higher  house  is  27  feet,  what  is  the 
height  of  the  lower  ? 

20.  How  many  men  can  do  the  same  work  in  20  dajs  that  45  men 
can  do  in  IG  days  ? 

21.  A  contractor  agreed  to  build  a  house  in  45  days,  and  estimated 
that  6  men  would  be  sufficient  to  do  the  work.  Should  he  desire  to 
complete  the  job  in  30  days,  how  many  men  must  he  employ  ? 

22.  A  invested  85400  in  a  partnership,  and  B  $3600 ;  and  the  con- 
tract between  them  specified  that  each  partner's  gain  or  loss  should  be 
proportional  to  his  investment.  If  the  total  gain  is  S1500,  what  should 
be  each  pai-tner's  share  ? 

23.  A  merchant  sells  $3600  worth  of  goods  and  gains  8648.  At  the 
same  %  of  profit,  what  amount  of  goods  must  he  sell  to  gain  81620  ? 

24.  What  should  be  the  tax  on  a  farm  assessed  at  832500,  if  a  farm 
assessed  at  87500  is  taxed  818.21  ? 

25.  In  what  time  can  the  whole  of  a  piece  of  work  be  done,  if  f  of 
it  can  be  done  in  12  days  ? 

26.  A  merchant  sold  an  invoice  of  goods  at  15^^  profit  and  gained 
$450.  What  %  would  he  have  gained  by  selling  the  invoice  at  a  profit 
of  8750  ? 

27.  A  is  given  a  start  of  12  rods  in  a  foot-race,  and  can  run  at  the 
rate  of  30  rods  per  minute.  In  what  time  will  he  be  overtaken  by  his 
opponent,  who  can  run  at  the  rate  of  33  rods  per  minute  ? 

28.  If,  in  Ex.  27,  A  had  a  start  of  20  seconds,  in  what  time  would 
}iis  opponent  have  overtaken  him  ? 

29.  A  grocer's  pound  weight  weighs  only  15|  ounces,  and  his  other 
weights  in  the  same  proportion.  Out  of  what  amount  does  he  defraud 
his  customers  by  using  these  weights  in  selling  groceries  for  which  he 
receives  8320  ? 

30.  A  merchant  has  a  yard-stick  which  measures  only  344  inches, 
and  finds  that  by  its  use  during  a  certain  week  he  has  defrauded  his 
customers  out  of  823.     What  were  his  receipts  during  that  week  ? 
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31.  A  borrowed  $1200  from  B,  and  kept  it  1  year  and  3  montlis. 
For  what  time  should  A  lend  11500  to  B  to  offset  B's  claim  for  in- 
terest ? 

32.  If  15  men  can  plow  a  field  in  12  days,  in  how  many  days  can 
18  men  plow  it  ?  /  ^ 

^        33.  An  army  of  12000  men  has  provisions  for  14  days.     IIow  long 

Avill  these  provisions  last  if  the  army  is  reinforced  by  9000  men  ? 
^       34.   What  part  of  a  piece  of  work  can  be  performed  in  30  days,  if 
with  the  same  force  of  men  -^j  of  it  can  be  performed  in  25  days  ? 

35.  If  f  of  the  marked  price  of  an  article  yield  a  profit  of  \  of  its 
cost,  what  part  of  its  cost  would  be  gained  by  selling  the  article  at  \ 
of  its  marked  price  ? 

36.  If  a  man  can  make  a  journey  in  18  days  by  traveling  12  hours 
each  day,  in  what  time  can  he  make  the  same  journey  by  traveling  10 
hours  each  day  ? 

37.  If  3289  stones,  each  2 J-  feet  in  length,  are  required  to  build  a 
certain  wall,  how  many  stones  of  the  same  width  and  depth,  but  2| 
feet  long,  will  bo  required  to  build  the  same  wall  ? 

38.  A  contractor  could  have  executed  a  certain  contract  in  30  days 
by  employing  his  full  force  .of  24  men  ;  but  he  detached  a  portion  of 
his  men  to  perform  another  piece  of  work,  and  with  the  remainder 
executed  the  contract  in  40  days.     How  many  men  did  he  detach  ? 

^l  39.  If  A  lend  B  1800  for  18  days,  how  long  should  B  lend  A  $300 

to  offset  his  claim  for  interest  ? 

40.  If  the  rate  of  freight  is  l'8(f:  j)er  bushel  for  132G  miles,  what 
will  be  the  proportionate  rate  for  884  miles  ?  ':^ 

41.  If  a  vessel  is  provisioned  for  a  crew  of  30  men  and  a  voyage  of 
1G8  days,  how  long  a  voyage  can  she  make  with  the  same  provisions  if 
the  crew  be  increased  to  35  men  ? 


DOUBLE    RULE    OF    THREE. 

444.  The  Double  Rule  of  Three  is  a  process  of  obtaining  a  result 
which  depends  upon  the  comparison  of  two  or  more  pairs  of  quantities 
of  the  same  kind. 

Rem. — If  the  terms  of  a  problem  in  Double  Rule  of  Three  arc  arranged  in  the 
form  of  a  proportion,  the  first  couplet  will  contain  as  many  simple  ratios  as  there 
are  pairs  of  given  quantities  of  the  same  kind.  For  this  reason  it  is  also  called 
Compound  Proportion  (Rem.  3,  438). 
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Illustrative     Example. 

If  4  men  can  earn  184  in  7  days  by  working  10  hours  a  day,  how 
many  dollars  can  6  men  earn  in  10  days  by  working  9  hours  a  day  ? 

Explanation. — Since  dollars  are  required,  place  the  Solution. 

given  dollars  ($84)  at  the  right  of  the  perpendicular  line.  ^ 

Since  dollars  are  required  that  6  men  can  earn,  and  6  ^P'*    "^ 

men  can  earn  more  dollars  than  4  men,  place  the  greater  ^   ^         6 

of  these  two  similar  terms  (6  men)  on  the  right  of  the  i    ;J       i0  i 

line,  and  the  other  (4  men)  on  the  left.  i  j-0         9 

Since  dollars  are  required  that  6  men  can  earn  in  10      |3  ^  6  X  9  =  1162 
days,  and  6  men  in  10  days  can  earn  more  dollars  than  in 

7  days,  place  the  greater  of  these  two  similar  terms  (10  days)  on  the  right  of  the 
line,  and  the  other  (7  days)  on  the  left. 

Since  dollars  are  required  that  6  men  can  earn  in  10  days  by  working  9  hours, 
and  6  men  in  10  days  by  working  9  hours  will  earn  less  dollars  than  by  working  10 
hours,  place  the  less  of  these  two  similar  terms  (9  hours)  on  the  right  of  the  line 
and  the  other  (10  hours)  on  the  left. 

Cancel  all  factors  common  to  terms  which  are  on  opposite  sides  of  the  line,  and 
divide  the  product  of  the  uncanceled  numbers  on  the  right  ($3  x  6  x  9)  by  the  product 
of  the  uncanceled  numbers  on  the  left  (1),  obtaining  $163  as  the  required  answer. 

Rule. I.    At  the  right  of  a  perpendicula?'  line,  place  that 

given  term  which  is  of  the  same  kind  as  the  required  answer. 

II.  With  the  remaining  terms  form  pairs  of  the  same  kind, 
■  and  place  the  terms  of  each  pair  oji  the  right  and  left  of  the 

line  hy  II,  III,  and  IV  of  the  Single  Rule  of  Three,  as  if  the 
required  answer  depended  on  that  pair  alone. 

III,  Cancel  all  factors  ivhich  are  common  to  terms  on  oppo- 
site sides  of  the  line,  and  divide  the  product  of  the  uncanceled, 
nmnhers  on  the  right  of  the  line  bjj  the  product  of  the  uncan- 
celed numbers  on  the  left. 

Note.— In  deciding  upon  the  position  of  the  terms  of  each  pair,  uniformly 
compare  the  term  in  the  question  with  the  similar  term  in  the  statement  or  suppo- 
sition. 

Examples     for     Practice. 

1.  If  $400  will  accrue  15.60  interest  in  84  days  at  0,%  per  annum, 
how  much  interest  will  $320  accrue  in  96  days  at  9%  per  annum  ? 

2.  A  printer  cut  30  pages  of  a  certain  book  from  a  sheet  of  paper 
18  in.  wide  and  25  in.  long.  How  many  pages  of  a  book  of  the  same 
size  would  a  sheet  yield  which  is  20  in,  wide  and  24  in.  long  ? 
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3.  A  lumber  dealer  purchased  two  piles  of  wood.  One  pile  was  U 
feet  long,  20  feet  high,  16  feet  wdde,  and  contained  60  cords.  The 
other  pile  was  32  feet  long,  12  feet  wide,  and  18  feet  high.  Find,  by 
the  Rule  of  Three,  the  number  of  cords  in  the  latter  pile. 

4.  An  excavator  contracted  to  dig  two  cellars  at  the  same  price  per 
cubic  yard,  and  obtained  S120  for  one  which  was  40  feet  long,  30  feet 
wide,  and  9  feet  deep.  The  other  cellar  was  36  feet  long,  27  feet 
wide,  and  12  feet  deep.  How  much  was  received  for  excavating  the 
latter  ? 

5.  If  300  men  can  perform  a  certain  work  in  45  days  by  laboring 
10  hours  a  day,  how  many  hours  a  day  will  600  men  have  to  labor  to 
perform  the  same  work  in  25  days. 

6.  If  20  men  can  earn  $1260  in  15  days  by  working  12  hours  a  day, 
how  many  dollars  can  IT  men  earn  in  23  days  by  w^orking  10  hours  u 
day  ? 

7.  How  many  half-barrels  of  flour  will  supply  a  gang  of  9  laborers 
for  20  weeks,  if  3  barrels  will  supply  a  gang  of  5  laborers  for  15  weeks 
and  3  days  ? 

8.  A  livery-stable  keeper's  expenses  for  feeding  27  horses  for  17 
weeks  were  S91.80.  What  would  be  his  expenses  for  feeding  23  horses 
for  13  weeks  ? 

J    9.  What  should  be  the  cost  of  pasturing  73  head  of  cattle  for  7 
weeks,  if  ths  cost  of  pasturing  95  head  of  cattle  for  9  weeks  is  *513  ? 

10.  The  freight  on  12250  pounds  of  goods  w^as  873.50  for  240  miles. 
A  pro  rata  sum  was  charged  on  28250  pounds  of  the  same  class  of 
goods  for  90  miles.  How  much  was  paid  for  freight  for  the  shorter 
distance  ? 

11.  If  $600  will  accrue  89.60  interest  at  G^;  per  annum  in  3  months 
and  6  days,  at  what  rate  per  annum  will  8240  accrue  87.20  interest  in 
4  months  ? 

12.  If  8840  will  accrue  819.60  interest  in  105  days  at  S^o  ppi"  Jin- 
num,  in  what  time  will  8576  accrue  81.84  interest  at  5%? 

13.  If  from  650  reams  orf  paper  4000  copies  of  a  book  containing 
420  pages  can  be  printed,  how  many  reams  will  be  required  to  print 
7000  copies  of  a  book  containing  528  pages  of  the  same  size  ? 

14.  A  contractor  purchased  a  pile  of  stone  24  feet  long,  12  feet 
high,  and  9  feet  wide  for  8120,  and  paid  8300  for  another  pile  of  tha 
same  quality  of  stone  which  was  12  feet  wide  and  36  feet  long.  How 
high  was  the  latter  pile  ? 
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15.  If  3  pipes  of  equal  size  will  fill  a  cistern  5  feet  long,  4  feet 
wide,  and  9  feet  deep  in  3  hours  and  20  minutes,  in  Avliat  time  will  4 
such  pipes  fill  a  cistern  which  is  3  feet  long,  2|-  feet  wide,  and  5  feet 
deep  ? 

16.  If  250  men  can  dig  a  ditch  48  rods  long,  2^  feet  wide,  3|  feet 
deep,  and  5  degrees  of  hardness,  in  8  days  of  10  hours  each,  in  how 
many  days  of  8  hours  each  can  40  men  dig  a  ditch  341  yards  long,  3^ 
feet  wide,  4  feet  deep,  and  3  degrees  of  hardness  ? 

17.  If  7  men  can  plow  a  field  144  rods  long  and  105  rods  wide  in  9 
days  by  using  horses  whose  working  gait  is  5  miles  per  hour,  in  how 
many  days  can  5  men  plow  a  field  216  rods  long  and  60  rods  wide  with 
horses  whose  gait  is  4  miles  per  hour  ? 


ALLIGATION. 

445.  Alligation  is  the  process  of  averaging  mixtures  of  different 
values. 

Rem,  1. — Alligation  moans  to  bind  or  link,  because  examples  of  this  kind  are 
usually  solved  by  linking  the  quantities. 

Rem.  2.— The  process  of  finding  the  average  value  of  a  mixture  is  distinguished 
as  Alligation  3Iedial ;  and  of  finding  the  proportional  quantities  to  be  used  in  a 
mixture  of  a  given  average  price,  as  Alligation  Alternate. 

446.  To  find  the  average  value  of  a  mixture  when  the  quantity 
and  value  of  each  ingredient  are  given. 


Illustrative     Example. 

A  dealer  mixed  50  lb.  tea  worth  30^  a  pound,  40  lb.  worth  50^  a 
pound,  80  lb.  worth  75?!5  a  pound,  and  30  lb.  worth  $1  a  pound. 
What  was  the  average  value  of  the  mixture  ? 

Explanation.— Since  50  lb.  at  30?^  =  $15,  40 
lb.  at  50^  =  $20,  80  lb.  at  750  =  $60,  and  30  lb. 
at  $1  =  30,  the  entire  mixture  of  50  +  40  +  80  + 
30,  or  200  lb.  tea  must  be  worth  $15  +  $20  +  $60 
+  $30,  or  $125.  Hence,  the  average  price  of  the 
mixture  must  be  $125  -r-  200,  or  62^?^  per  pound. 
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Solution. 

50  lb. 

@  30^  =  115. 

40  '' 

"  50^  =   20. 

80  '^ 

-  75^-  =   60. 

30  " 

-  $1  =   30. 

200  lb. 

@  ?  =  $125. 

$125 

-f-  200  =  62^^. 
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Rule.— D/'t'/cZe  the  total  value  of  the  viLvtiire  hy  the  sum  of 
the  ingredients. 

Examples     for     Practice. 

1.  A  grocer  mixed  33  i)ounds  Rio  coffee  worth  12  cents  per  pound, 
24  pounds  Eio  worth  15  cents  per  pound,  and  40  pounds  Java  coffee 
worth  25  cents  per  pound.     "What  was  the  average  price  per  pound  ? 

2.  Find  the  average  price  per  pound  of  the  following  mixture  :  40 
pounds  of  tea  at  GO  cents  per  pound,  GO  pounds  at  80  cents  per  pound, 
and  60  pounds  at  81.20  per  pound  ? 

3.  A  liquor  dealer  mixed  30  gallons  of  whiskey  of  60^  proof,  50 
gallons  of  70,^  proof,  and  20  gallons  of  ^0%  proof.  What  was  the  % 
of  proof  of  the  mixture  ? 

4.  A  goldsmith  mixed  14  ounces  of  gold,  23  carats  fine  ;  6  ounces, 
16  carats  fine;  G  ounces,  18  carats  fine  :  and  6  ounces,  19  carats  fine. 
How  many  carats  fine  was  the  mixture  ? 

447.  To  find  the  quantity  of  each  ingredient  required  in  a  mix- 
ture of  a  given  average  value. 


How  many  pounds  of  each  kind 


20 


i 

5 

\ 

4 

i 

2 

h 

3 

5  lb.  @  17^ 


Illustrative     Example. 
A  grocer  wishes  to  mix  four  kinds  of  coffee  worth  respectively  17, 
18,  24,  and  25  cents  per  pound  in  such  proportions  that  the  mixture 
may  be  worth  20  cents  per  pound, 
must  the  mixture  contain  ? 

Explanation.— Link  each  kind 
of  coffee  which  is  worth  less  than  the 
given  average  price  (20<'),  Avith  a  kind 
which  is  worth  more  than  the  average 
price. 

Comparing  the  linked  prices  ITJ* 
and  SSfi*  with  the  average  price  (20^), 
it  is  seen  that  a  pound  of  the  kind 
worth  \lf,  if  sold  at  20f',  will  pro- 
duce a  gain  of  3^ ;  hence,  to  produce 
a  gain  of  1^,  ^  of  a  pound  must  be 
sold  at  20«< ;  and  a  pound  of  the  kind 
worth  25<*,  if  sold  at  20,<*,  will  produce 
a  loss  of  Si* ;  hence,  to  produce  a  loss 
of  \f,  i  of  a  pound  must  be  sold. 
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Solution. 

L25^ 

Proof. 

5  lb.  @  $.17  = 


4  " 

2  " 

3  '•' 

ulb! 


.18  = 
.24  = 
.25  = 


8.85 

70. 


.48 


.20  =  82.80 
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Similarly  comparing  the  remaining  linked  prices  (18;^  and  24,«')  with  the  average 
price  (20,"'),  it  is  seen  that,  at  20/-  per  pound,  it  will  require  ^  of  a  pound  of  the 
kind  worth  18^  to  produce  a  gain  of  1^,  and  |-  of  a  pound  of  the  kind  worth  24<' 
1  o  produce  a  loss  of  lf\     Place  these  fractions  in  a  separate  column. 

To  express  these  proportionals  integrally,  multiply  the  fractions  of  a  pound 
in  each  separate  column  by  the  least  common  multiple  of  their  denominators. 
Thus,  i  lb.  and  \  lb.,  if  multiplied  by  15,  will  produce  the  equivalent  integral 
proportionals  5  lb.  and  3  lb.;  for  if  J-  lb.  of  one  kind  and  J  lb.  of  the  other  will 
jiroduce  a  counterbalancing  gain  and  loss  of  ic',  15  times  each  of  those  quantities 
must  also  produce  a  counterbalancing  gain  and  loss  of  15^.  Proceed  similarly 
with  the  fractions  in  the  second  column,  obtaining  the  equivalent  integral  pro- 
portionals 4  lb.  and  2  lb. 

Hence,  to  obtain  a  mixture  worth  20<*  per  pound,  the  quantities  may  be  mixed 
in  the  proportion  of  5  lb.  at  17^,  4  lb.  at  ISf',  2  lb.  at  24<*,  and  3  lb.  at  25/'. 

Principle. — A  gain  in  the  price  of  one  ingredient  must  he  balanced  by  a 
corresponding  loss  in  the  price  of  some  other  ingredient,  to  produce  a  mixture 
of  a  given  average  price. 

Rule. — I.  Write  the  pi'ices  of  the  several  ingredients  in  a 
column,  and  place  the  price  of  the  mixture  at  their  left. 

II.  TJnk  a  price  ivhich  is  less  than  the  price  of  the  iJtixture 
irith  a  price  ivhich  is  greater,  until  all  the  prices  are  thus 
UiiJced. 

III.  Compare  the  two  prices  of  each  linked  pair  with  the 
price  of  the  mixture,  placing  in  a  separate  column  for  each 
linked'  pair  and  opposite  the  less  price  that  pari:  of  the  ingredi- 
ent of  less  price  which  must  be  used  to  gain  1  unit  of  the  price 
of  the  mixture,  and  opposite  the  greater  price  that  part  of  the 
ingredient  of  greater  price  which  must  he  used  to  lose  1  unit  of 
the  price  of  the  mixtiore. 

IV.  Tf  only  one  of  the  obtained  proportionals  of  a  column  is 
fractional ,  multiply  both  proportionals  of  that  column  by  the 
denominator  of  the  fraction ;  and  if  both  proportionals  are 
fractional,  multiply  both  by  the  least  common  multiple  of  their 
denominators. 

Note  1. — If  the  price  of  an  ingredient  is  linked  more  than  once,  the  sum  of 
Ihc  results  of  all  its  comparisons  will  be  the  required  qviantity  of  that  ingredient. 

Note  2. — If  one  or  more  of  the  prices  are  fractional,  multiply  all  the  prices  by 
the  least  common  multiple  of  the  denominators  to  obtain  integral  terms  of  com- 
parison. 

Note  3.— Since  any  quantity  whose  price  is  below  the  average  may  be  linked 
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with  any  other  whose  price  is  above  the  average,  it  is  evident  that  a  problem  can 
have  as  may  different  but  correct  answers  as  there  are  different  ways  of  thus  link- 
ing them.  Besides,  both  proportionals  of  any  couplet  may  be  multiplied  or  divided 
by  any  number,  thus  changing  the  results  without  affecting  their  correctness. 

Examples    for    Practice. 

1.  How  many  pounds  of  tea,  worth  respectively  60,  70,  85,  and  90^ 
per  pound,  must  be  taken  to  form  a  mixture  worth  75^  per  pound  ? 

2.  To  form  a  mixture  worth  8|  cents  per  pound,  how  many  pounds 
of  sugar  worth  8,  9,  and  10  cents  per  pound  should  be  combined  ? 

3.  A  dealer  combined  a  quantity  of  alcohol  80^  proof  from  4 
different  barrels,  respectively  GO^/,  70;?,  75^,  and  90^  proof.  How 
manv  gallons  Avere  drawn  from  each  barrel  ? 

4.  How  many  barrels  of  flour  at  SG,  §6|,  $7,  and  18  per  barrel, 
must  be  sold  to  realize  an  average  price  of  SGf  per  barrel  ? 

5.  In  what  proportion  can  vinegar  worth  20,  25,  and  40  cents  per 
gallon  be  mixed  to  form  a  compound  worth  30  cents  per^ gallon  ? 

6.  What  proportion  of  water,  whose  respective  temperatures  arc 
50°,  70°,  80°,  and  100°  Fahrenheit,  must  be  combined  to  obtain  Avater 
of  95°  Fahrenheit  ? 

7.  A  liquor  merchant  compounded  a  kind  of  whiskey  worth  81.20 
per  gallon  by  mixing  water  with  3  kinds  of  whiskey  worth  respectively 
81 .10,  ei.40^  and  $1.50  per  gallon.    What  amount  of  each  did  he  take  ? 

448.  To  find  the  quantity  of  each  ingredient  if  the  relative  quan- 
tity of  two  or  more  of  the  ingredients  is  given. 


Illustrative     Example. 
A  man  bought  Eio  coffee  at  14  cents  per  pound,  Laguayra  at  IG 
cents,  Maracaibo  at  18  cents,  and  Java  at  24  cents.     His  purchase 
averaged  20  cents  per  pound,  and  the  Rio  was  to  the  Laguayra  as  2 
to  5.     What  number  of  pounds  of  each  did  he  purchase  ? 

Solution. 


Explanation. — 
Since  the  price  of 
only  one  ingredient 
(Java,  2¥)  is  greater  20 
than  the  price  of  the 
mixture    (20j^),   link  *-  24 

all    the     remaining 
prices  which  are  less  with  the  price  of  Java. 


I  16n 
I  18> 


\ 

i 

i 

2 

1x5 

i 

i 

i 

3 

1x5 

2 
1 

Ans. 
2  lb.  Rio. 
5 
2 


Laguayra. 
Maracaibo. 
Java. 
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Applying  447,  it  is  seen  that,  integrally,  the  Rio  and  Java  cofEees  -were  as 
2  lb.  to  3  lb.,  the  Laguayra  and  Java  as  1  lb.  to  1  lb.,  and  the  INIaracaibo  and  Java 
as  3  lb.  to  1  lb.  The  proportions  thus  obtained  are  2  Ih.  Rio,  1  lb.  Laguayra,  2  lb. 
Maraeaibo,  and  3  +  1  +  1,  or  5  lb.  Java,  but  the  proportion  of  Rio  to  Laguayra, 
instead  of  being  as  2  to  1,  as  found,  was  really  as  2  to  5.  Hence,  multiply  the 
quantity  of  Laguayra  as  found  (1  lb)  by  5  to  obtain  the  true  proportion.  But  if 
one  term  of  a  couplet  (1  lb.  Laguayra)  be  increased  fivefold,  the  other  term  of  that 
couplet  (1  lb.  Java)  must  be  similarly  increased,  to  preserve  the  counterbalancing 
gain  and  loss  of  that  couplet. 

Principle. — To  multiply  or  dlHde  both  proportionals  of  a  comparison  hy 
the  same  number  preserves  their  counterbalancing  gain  and  loss,  and  produces 
any  desired  relation  of  those  proportionals  to  other  quantities. 

Rule. — Find  the  propot'tiojial  quantities  hy  Rule,  447,  and 
multiply  or  divide  the  quantities  thus  found  ivhich  are  to  he 
of  a  given  relation  hy  any  number  or  numhers  that  will  produce 
such  relation. 

Examples     for     Practice. 

1.  A  grocer  combined  teas  worth  50,  60,  75,  and  80  cents  a  pound- 
in  such  proportions  as  to  produce  a  mixture  worth  70  cents  a  pound. 
The  quantity  of  tea  worth  75  cents  was  to  that  worth  60  cents  as  4  to 
1.     What  proportion  of  each  kind  of  tea  did  he  take  ? 

2.  A  dairyman  averaged  33  cents  per  pound  upon  5  kinds  of  butter 
which  he  sold  at  20,  25,  30,  35,  and  40  cents  per  pound.  He  sold  ^ 
as  much  butter  at  30  cents  as  he  sold  at  35  cents.  What  proportional 
quantity  of  each  kind  did  he  sell  ? 

3.  A  jeweler  combined  three  kinds  of  silver  respectively  f  pure,  f 
pure,  and  f  pure,  in  such  proportions  that  the  mixture  was  f  pure. 
What  proportion  of  each  did  he  take,  if  the  mixture  contained  5  times 
as  much  silver  ^  pure  as  of  silver  f  pure  ? 

4.  A  liquor  dealer  mixed  a  quantity  of  whiskey  65^'^  proof  by  com- 
bining whiskeys  which  Avere  respectively  SO^'^,  55^,  60^,  70^,  and  75^ 
proof.  What  proportion  of  each  did  he  take,  if  the  50^  proof  in  the 
mixture  was  to  the  75;;^  proof  as  3  to  2  ? 

5.  A  farmer  sold  turkeys  at  11.25  each,  ducks  at  75  cents,  chickens 
at  50  cents,  and  geese  at  90  cents.  He  sold  3  times  as  many  ducks  as 
turkeys,  and  realized  an  average  price  of  80  cents.  How  many  of 
each  did  he  sell  ? 
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449.  Tr  find  the  quantity  of  each  ingredient  of  a  mixture  if  the 
quantity  of  one  or  more  ingredients  is  limited. 

Illustrative     Example. 

A  dealer  sold  10  barrels  of  flour  at  $6.25  per  barrel.  What  is  the 
least  number  of  barrels  which  he  must  sell  at  86.30,  86.75,  and  $7.00 
per  barrel  to  realize  an  average  price  of  $6.50  per  barrel  ? 

Explanation.  —  It  is 
found  by  Rule,  44:7,  that 
the  proportionals,  if  un- 
limited, would  have  been 
2  bbl.  at  $6.25,  5  bbl.  at 
$6.30,  4  bbl.  at  $6.75,  and  10 -=-2  =  5,  multiplier  of  the  couplet  cou- 

1  bbl.  at  $7.   But,  instead     taining  the  limited  proportional. 
of  2  bbl.,  there  were  5  times 

2,  or  10  bbl.,  sold  at  $6.25.  Hence,  multiply  2  and  the  other  proportional  of  its 
couplet  (1  bbl.  at  $7)  by  5,  obtaining  as  the  required  proportionals  10  bbl.  at  $6.25, 
5  bbl.  at  $6.30,  4  bbl,  at  $6.75,  and  5  bbl  at  $7. 

Rule. — Find  the  propoHional  quantities  hy  Rule,  447.  Divide 
the  limited  quantity  hy  the  obtained  propoHional  of  the  limited 
quantity ;  and  multiply  the  quotient  hy  the  propoHionals  of 
such  ingredients  as  are  linhed  to  the  limited  quantity. 

Examples     for     PracticeA 

1.  A  clothier  bought  24  coats  at  812  each.  How  many  m-ast  he- 
buy  at  $5  and  87  each  that  the  average  price  will  be  88  ? 

2.  A  merchant  sold  15  yards  of  muslin  at  18  cents  per  3'ard.  What 
is  the  least  number  of  yards  at  14,  10,  and  9  cents  per  yard  which  he 
can  sell  to  realize  an  average  price  of  12  cents  per  yard  ? 

3.  A  dealer  so  mixed  8  pounds  of  coffee  at  18  cents  per  pound  with 
other  grades  at  14,  17,  21,  and  22  cents  per  pound,  that  the  price  of 
the  mixture  could  be  fixed  at  19  cents  per  pound.  What  is  the  least 
number  of  pounds  of  each  which  he  could  take  ? 

4.  A  broker  purchased  90  shares  of  railroad  stock  at  70.  How 
many  additional  shares  at  90  must  he  purchase  that  the  average  price 
per  share  may  be  75  ? 

5.  A  farmer  bought  20  calves  at  $15  each,  and  a  sufficient  number 
at  $8  and  810  each  to  make  the  average  price  of  the  lot  $12  each. 
How  many  calves  at  88  and  $10  did  he  buy  ? 
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450.  To  find  the  quantity  of  each  ingredient  of  a  mixture  if  the 
total  quantity  of  the  ingredients  is  limited. 


60\ 

i, 

1 

1x9=      9 

650 

iV 

13 

13  X  9  =  117 

mA 

\ 

3 

3x9=    27 

887 

tV 

10 

10  X  9  =    90 

'27                243 

243 

^5 

rV    _ 

=  9 

,  multiplier. 

Illustrative     Example. 

A  broker  sold  mining  stock  at  60,  railroad  stock  at  65,  steamboat 
Btock  at  80,  aud  bank  stock  at  88.  Altogether,  he  sold  243  shares,  and 
received  au  average  price  of  $75  per  share.  How  many  shares  of  each 
did  he  sell  ? 

Explanation. — It  is  found  by  Solution. 

Rule,  447,  that  the  proportionals, 
if  unlimited,  would  have  been  1 
?hare  at  60,  13  shares  at  65,  3 
frhares  at  80,  and  10  shares  at  88, 
or  27  shares  of  all.  But,  instead 
of  27  shares  of  all,  there  were  9 
times  27,  or  243  shares  sold  ; 
hence,  multiply  each  of  the  ob- 
tained proportionals  by  9  to  find 
the  required  pi'oportionals. 

Rule. — Find  the  proportional  quantities  by  Hide,  447. 
Divide  the  limited  quantity  of  all  the  ingredients  by  the  sunv 
of  the  obtained  proportionals,  and  multiply  each  propoHional 
by  the  quotient. 

Examples     for     Practice. 

1.  A  miller  mixed  240  bushels  from  four  grades  of  wheat,  costing 
S.90,  $.95,  $1.10,  and  $1.20  per  busheJ,  so  that  the  average  cost  was 
II  per  bushel.     How  man}-  bushels  of  each  grade  did  he  take  ? 

2.  What  quantity  of  water  must  be  added  to  16  quarts  of  acid  ^0% 
proof  and  24  quarts  95%  proof,  that  the  mixture  may  be  an  acid  80% 
proof  ? 

3.  A  produce  merchant  bought  130  barrels  of  3  kinds  of  onions  at 
an  average  price  of  $2  per  barrel.  If  he  had  purchased  each  kind 
separately,  the  prices  would  have  been  respectively  $1.90,  $2.25,  and 
$2.50  per  barrel.     How  many  barrels  of  each  kind  did  he  buy  ? 

4.  A  liquor  dealer  diluted  a  quantity  of  rum  for  which  he  paid 
$2.50  per  gallon  with  a  quantity  of  water,  making  20  gallons  in  all. 
How  many  gallons  of  each  did  the  mixture  contain,  if  it  was  sold  at 
$2  per  gallon  without  loss  to  the  dealer  ? 
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BANKRUPTCY. 

451.  A  Bankrupt  or  Insolvent  is  a  person  who  fails  in  business  or 
is  unable  to  meet  his  jK'cuniar}-  obligations. 

Rem. — Legal  proceedings  in  luinkruptey  arc  usually  instituted  cither  at  tbe 
instance  of  the  bankrupt  himself,  by  his  formal  acknowledgment  before  a  court  of 
proper  jurisdiction  of  his  inability  to  pay  his  debts  ;  or  at  the  instance  of  one  or 
more  of  his  creditors,  by  their  formal  application  to  the  same  court  to  have  him 
adjudged  a  bankrupt.  Firms  and  corporations  unable  to  meet  their  pecuniary 
obligations  are  also  said  to  be  bankrupt,  and  arc  subject  to  the  same  legal  proceed- 
ings in  bankruptcy  as  a  single  individual  in  a  similar  condition, 

452.  The  Assets  of  a  bankrupt  arc  his  entire  property,  including 
debts  due  to  him  by  others. 

Rem. — Assets  are  distinguished  a»  Available  and  iSwrnt/iaZ,  the  former  includ- 
ing items  that  can  be  converted  into  cash  at  their  state<l  valuation,  and  the  latter 
such  as  are  not  supposed  to  be  immediately  available  except  at  a  discount  upon 
their  stated  value. 

453.  The  Liabilities  of  a  bankrupt  are  the  pecuniary  obligations 
due  by  him  to  others. 

Rem. — A  debtor  of  a  bankrupt  is  a  person  or  firm  who  is  indebted  to  the  bank- 
rupt ;  and  a  creditor  is  one  to  whom  the  bankrupt  is  indebted.  Some  creditors, 
such  as  employees,  etc.,  are  paid  in  full  of  all  their  claims,  if  the  assets  are  suffi- 
cient for  this  purpose,  and  hence  are  called  preferred  creditors. 

454.  A  Schedule  or  Statement  is  a  list  setting  forth  the  assets  and 
liabilities  of  the  bankrupt,  containing  the  name  of  each  of  his  cred- 
itors and  debtors,  their  places  of  business  or  residence,  and  the  surn 
due  to  or  from  each. 

455.  An  Assignee  is  a  person  appointed  to  take  charge  of  the 
property  of  a  bankrupt  for  the  purpose  of  converting  it  into  cash  and, 
after  deducting  the  expenses  of  tlie  assignment,  to  pay  such  a  projKti- 
tion  of  the  bankrupt's  liabilities  as  the  available  assets  will  allow. 

456.  A  Dividend  is  the  proportion  of  available  assets  which  is 
paid  by  the  assignee  to  the  creditors  of  a  bankrupt. 

457.  A  Discharge  is  a  decree  issued  by  a  court  of  bankruptcy,  on 
the  compliance  of  a  bankrupt  witli  the  requirements  of  the  insolvent 
laws,  relieving  him  from  further  obligations  to  his  creditors. 
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Rem. — Upon  receiving  a  discharge,  the  bankrupt  is  at  liberty  to  recommence 
business  legally  free  from  future  responsibility  for  any  debt  enumerated  in  his 
schedule, 

458.  Computations  in  Bankruptcy  may  be  made  in  accordance 
with  the  principles  of  percentage  ;  the  total  liability  being  the  base, 
and  the  dividend  or  available  assets  as  the  percentage. 

General  Direction :  //  the  dividend  is  required,  multiply  its 
two  given  factors ;  if  given,  divide  it  by  its  given  factor  and  the 
quotient  will  be  its  other  factor. 

Rem.  1.— The  two  factors  of  a  total  dividend  are  the  total  liability  and  the  rate 
])er  cent,  of  dividend  ;  of  a  dividend  to  a  particular  creditor  are  the  total  claim  of 
that  creditor  and  the  rate  per  cent,  of  dividend. 

Rem.  2.— The  net  assets  when  distributed  among  the  creditors  being  called  a 
dividend  (456),  the  rate  %  of  net  assets  is  called  the  rate  of  dividend. 

Illustrative     Example. 

A  merchant  failed  in  business  and  rendered  the  following  schedule  : 
Assets— cash,  11346.10;  real  estate,  13578.64;  personal  accounts, 
$2125;  merchandise  on  hand,  $1517.36.  Liabilities— promissory 
notes  outstanding,  $3021  ;  due  J.  H.  Baldwin  &  Co.,  $1673  ;  D.  S. 
Eogers,  $1177  ;  S.  R.  White,  $6052.  The  expenses  of  the  assignment 
were  $221.     How  much  should  each  creditor  receive  ? 


Solution. 


Assets. 

Cash $1346.10 

Real  estate 3578.64 

Personal  accovmts    .    2125.00 

Merchandise  ....    1517.36 

Total  assets  .  .  $8567.10 

Less  expenses  .      221.00 

Net  assets  .  .  .  $8346.10 


Liabilities. 

Notes  outstanding  .  .  $3021.00 

J.  H.  Baldwin  &  Co.  .  1673.00 

D.  S.  Rogers 1177.00 

S.  R.  White  .  .   •  .  .  6052.00 


Total  liabilities  .  $11923.00 


$8346.10  -^  $11923  =  .70  or  70;^,  rate  of  dividend. 

$1673  X  .70  =  $1171.10,  dividend  to  Baldwin  &  Co. 
1177  X  .70  =      823.90,         "        "D.S.Rogers. 
6052  X  .70  =    4236.40,         "         ''  S.  R.  White. 
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Rule. — I.  From  the  total  assets  deduct  all  expenses,  and 
divide  the  remainder  by  the  total  liabilities.  TJie  cfuotient  car- 
ried to  liuiulredths  will  be  the  rate  per  cent,  of  dividend. 

11.  Multiply  the  amount  of  each  creditor's  claim  by  the  rate 
per  cent,  of  dividend. 

Note.— The  same  result  may  be  obtained  by  the  "Rule  of  Three"  by  taking 
the  net  assets  and  liability  due  each  creditor  as  right-hand  terras,  and  the  total 
liability  as  the  left-hand  term  (443). 

Examples    for    Practice. 

1.  J.  H.  Bell  &  Co.  failed  with  liabilities  amounting  to  $150000 
and  assets  amounting  to  693147.  How  much  should  each  creditor 
receive  on  the  dollar,  and  what  sum  was  allowed  J.  E,  Arnold  &  Bro., 
whose  claim  was  817314.  if  the  expenses  of  settlement  were  $3147  ? 

2.  A  coal  firm  failed  with  liabilities  amounting  to  $49000.  The 
assets  were,  cash,  82160  ;  real  estate,  816500  ;  notes  on  hand,  82340. 
The  expenses  of  the  assignment  were  2%  of  the  assets.  How  much 
should  Wright  &  Co.  receive,  whose  claim  against  the  firm  was  812617  ? 

3.  Gr.  W.  Smith's  claim  against  a  bankrupt  firm  was  82400,  and  J. 
M.  Owens'  $1680.  After  the  expenses  of  the  assignment  were  deducted 
from  the  assets,  there  remained  86120.  If  the  total  liabilities  were 
$8160,  how  much  did  Smith  and  Owens  receive  ? 

4.  A  lumber  firm  failed  with  assets  amountiiig  to  823072,  and  lia- 
bilities amounting  to  856000.  The  firm  owed  Joel  Manning  &  Co. 
$7327.50  ;  M.  J.  Whiting  &  Co.,  $3725  ;  and  Robert  French  «&  Sons, 
$2375.  How  much  did  each  of  these  creditors  receive,  if  the  expenses 
of  bankruptcy  were  8672  ?  '-^ 

5.  The  Empire  Knitting  Mills  Company  failed  with  liabilities 
amounting  to  8274320,  and  assets  amounting  to  8125912.88.  If  the 
expenses  for  settling  were  82468.88,  how  much  should  W.  A.  Milev«, 
J.  R.  Thomas,  and  W.  G.  Lewis  receive,  whose  claims  were  respect- 
ively $34620,  815234,  and  88750  ? 

6.  A  firm  failed  with  liabilities  amounting  to  $52250,  and  with 
assets,  exclusive  of  real  estate,  amounting  to  82042.50.  The  assignee 
obtained  for  the  real  estate  831350,  and  deducted  for  settling  the 
bankruptcy  $475.  W.  H.  Devon's  claim  against  the  firm  was  $7284  ; 
W.  A.  Heitmueller's,  $6382;  W.  H.  Patrick's,  $5794 ;  S.  F.  Lack- 
land's,  $4767;  and  J.  K.  Hopper's,  $3964.  How  much  did  each  cf 
these  creditors  receive  ? 
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7.  A  bankrupt  firm  owed  J.  P.  Jordan  &  Co.  $1874 ;  W.  H.  Hen- 
soA,  $675  ;  T.  A.  Smith  &  Son,  $385  ;  and  C.  E.  Sinclair,  1284. 
The  assets  of  the  firm  were  148700,  and  their  liabilities  $59048.75. 
How  much  did  each  of  the  above  creditors  receive,  if  the  expenses  of 
settling  the  bankruptcy  were  o%  of  the  assets  ? 

8.  The  real  estate  of  a  bankrupt  firm  was  sold  by  their  assignee  for 
$12000,  and  their  goods  for  $6123.  There  were  collected  on  noteg 
due  the  firm  12107,  and  on  personal  accounts  $2673.  The  total  lia- 
bilities of  the  firm  are  $27033,  and  the  expenses  of  settling  $734.94. 
How  much  on  the  dollar  can  be  paid,  and  what  should  M.  E.  Whitney 
receive,  whose  claim  is  $6215  ?. 


GENERAL    AVERAGE. 

459.  General  Average  is  the  method  of  apportioning  among  all 
the  interests  endangered,  the  loss  sustained  by  a  vessel,  its  freight, 
its  cargo,  or  any  part  thereof,  when,  in  case  of  a  common  peril,  it 
has  been  voluntarily  sacrificed  or  damaged  to  secure  the  safety  of  the 
rest. 

Rkm. — The  essentials  of  a  loss,  before  it  can  be  apportioned  by  a  general 
average,  are  :  1.  Anijurninent  and  co?«mo?i  peril ;  3.  A  voluntary  and  indispensable 
loss;  3.  The  success  of  tlie  sacrifice  in  saving  the  remaining  interests. 

460.  Particular  Average  is  any  loss  or  damage  which  is  not 
voluntarily  encountered,  or  which  lacks  some  other  essential  of  a 
general  average  loss  as  specified  in  Eem.,  459. 

Rem. — A  loss  or  damage  to  a  vessel  or  her  cargo,  if  involuntary,  is  borne  exclu- 
sively by  the  owner  of  the  property  so  lost  or  damaged;  if  voluntary,  and  the  peril 
is  not  common,  the  loss  or  damage  is  apportioned  among  the  particular  interest .s 
benefited. 

461.  Jettison  is  a  term  applied  to  that  part  of  the  cargo  or 
equipment  of  a  vessel  which  is  thrown  overboard  for  the  safety  of  the 
rofuainder. 

462.  Marine  Salvage  is  the  remunei-ation  allowed  to  persons  who 
are  instrumental  in  saving  vessels  or  their  cargoes  from  the  perils  of 
the  sea. 

463.  An  Adjuster  of  Averages  is  one  who  is  employed  to  adjust 
and  apportion  the  losses  and  expenses  of  a  general  average. 
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464.  The  losses  and  expenses  apportioned  by  general  average  are  : 

1.  Jettison  ;  freight  on  the  jettison  ;  damage  to  cargo  from  water  running 
down  the  open  hatches  during  jettison  ;  chafing,  breaking,  or  other  damage  to  Ihe 
loosened  cargo  after  jettison. 

2.  Sacrifice  of  a  vessel's  equipments,  or  any  part  thereof,  such  as  masts,  spars, 
sails,  cables,  etc.  Only  two-thirds  of  the  cost  of  a  vessel's  repairs  are  apportione<i 
by  general  average,  the  remaining  third  being  an  exclusive  charge  on  the  vessel, 
as  the  new  equipments  are  supposed  to  be  worth  that  much  more  than  the  old. 

3.  Expense  incurred  in  floating  a  stranded  vessel,  for  towhig  a  disabled  one, 
or  salvage  (402)  paid  another  vessel  for  affording  any  other  relief. 

4.  Port  charges  of  a  disabled  vessel,  incurred  in  entering  or  leaving  a  harbor 
of  refuge,  whether  such  disability  be  caused  by  accident  or  sacrifice,  provided  it 
cannot  continue  its  voyage  without  imminent  and  common  peril  ;  expenses  of  un- 
loading the  cargo  to  make  repairs,  storing  the  cargo  in  a  warehouse,  and  its  sub- 
sequent reloading;  and  the  expense  of  so  much  of  tlie  repairs  as  were  i-endered 
necessary  by  a  sacrifice  for  the  common  safety. 

5.  Port  charges  of  an  undamaged  vessel,  if  incurred  to  avert  an  imminent 
and  common  peril;  as,  for  instance,  to  escape  from  an  enemy's  vessel,  to  avoid 
stranding  during  an  adverse  wind,  etc. 

6.  "Wages  and  provisions  of  the  crew  from  the  time  the  vessel  changes  its 
course  to  make  a  harbor  of  refuge  until  it  can  safely  resume  its  voyage. 

465.  The  Contributory  Interests  to  a  loss  or  expense  apportioned 
by  general  average  are  : 

1.  The  vessel  if  undamaged  or  accidentally  damaged,  at  its  full  value  at  the 
end  of  the  voyage;  but  if  damaged  by  voluntary  infliction  for  the  common  safety, 
at  its  full  value  immediately  before  the  damage  was  inflicted. 

2.  The  cargo,  including  the  part  jettisoned  or  damaged,  at  its  cash  value  at 
the  port  of  destination. 

3.  The  freight  at  its  full  amount  minus  J  for  the  wages  of  the  crew,  in  a  few 
States  minus  -i. 

Rem. — The  wages  of  the  crew  are  exempt  from  contribution,  as  they  miglit 
ot  herwise  become  interested  in  opposing  a  necessary  sacrifice.  The  usual  practice 
is  to  deduct  the  exact  sum  required  for  seamen's  wages,  and  to  consider  the 
remainder  of  the  freight  as  a  contributory  interest.  In  the  following  examples, 
I  will  l)e  the  part  deducted  unle,ss  otherwise  directed. 

466.  Each  interest,  if  fullt/  insured,  can  recover  from  the  insur- 
ance company  the  full  amoufit  of  its  contribution  to  the  general 
average  loss  ;  or  if  partially  insured,  such  a  part  of  its  contribution 
as  the  amount  of  insurance  on  such  contributory  interest  is  of  its  full 
value  :  provided,  in  either  case,  the  insurance  policy  covers  the  class 
of  risks  which  produced  the  general  average  loss. 
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467.  To  apportion  a  general  average  loss. 

iLLUSTRATIve       ExAMPLE. 

The  ship  Enterprise  iu  a  voyage  from  Xew  Orleans  to  Baltimore, 
loaded  with  cotton,  encountered  gales  which  made  it  necessary  for  the 
common  safety  to  cut  away  spars,  etc.,  which  cost  $3000  to  replace  ; 
and  to  jettison  a  portion  of  her  cargo,  the  value  of  which,  as  compared 
with  that  of  the  same  grade  delivered  in  Baltimore,  was  85900.  The 
value  of  the  vessel  after  undergoing  repairs  was  $80000  ;  and  of  her 
cargo  as  follows  :  that  consigned  to  A,  135000;  to  B,  858000  ;  to  C, 
which  included  the  jettisoned  cargo,  863000.  The  gross  freight, 
including  that  on  the  jettison,  was  810800  ;  freight  on  the  jettisoned 
cargo,  8352  ;  and  fee  to  the  adjuster,  8225.  How  should  a  settlement 
be  effected  ? 

Solution. 
$80000,  value  of  ship  after  undergoing  repairs. 

1000,  \  of  83000,  increase  of  value  by  superior  worth  of  repairs. 
$79000,  value  of  the  ship  before  damage  was  sustained. 

General  average  charges. 

Jettison 85900 

Repairs  (f  of  83000) 2000 

Freight  on  jettison 352 

Adjusters  fee 225 

Total  general  average  loss,  88477 
Particular  average  charge. 


Contributory  interests. 
Contributory  value  of  ship,  879000 
Net  freight  "^(810800  less  4),    7200 

A's  invoice 35000 

B's       "         58000 

C's       "         63000 

Total $242200 


Ship  (i  of  83000) 81000 

18477  ^  8242200  =  .035,  or  Z\%,  rate  of  general  average. 


Settlement. 

11000  +  ($79000  +  7200  x  .035)  -  8352  =  $3665,  ship  pavf?  atljuster. 
$35000  X  .035  =    1225,  A 
58000  X  .aS5  =    2030,  B        "  "      ' 

$6920,  total  receipts  by  adjuster. 
$5900  -  ($63000  X  .035)  =  $3695,  C  receives  from  adjuster. 
3000.  repairs  paid  by         " 
225,  fees  due  adjuster. 
$6920,  total  disbursements  by  adjuster. 
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Explanation.— As  tlie  value  of  the  sliip  after  undergoing  repairs  was  |80000, 
deduct  therefrom  the  superior  value  of  the  repairs  (J  of  $;3000)  to  find  her  value 
before  the  damage  was  sustained  ($79000).  Select  the  remaining  contributory 
interests  as  directed  in  465,  and  find  their  sum,  obtaining  $242200  as  the  total 
contributory  interest.  Select  the  general  average  charges  as  directed  in  464,  and 
find  their  su  u,  obtaining  $8477  as  the  total  general  average  charge.  Divide  the 
sun\  of  the  general  average  charges  ($8477)  by  the  sum  of  the  contributory  interests 
($342200),  obtaining  3^  %  as  the  rate  of  general  average  charge. 

Add  the  imrticular  average  against  the  ship  Jl  of  $3000  —  $1000)  to  her  pr()i)or- 
tion  of  the  general  average  loss  ($79000  ship  +  $7200  freight  x  .035  =  $3017). 
obtaining  $4017  as  the  total  charge  against  the  ship,  from  which  deduct  the  ship's 
Interest  in  the  general  average  fund  (freight  on  jettison,  $352)  to  find  the  balance 
due  the  adjuster  by  the  ship  ($3605). 

Multiply  A's  and  B's  contributory  interests  by  the  rate  of  general  average 
charge,  obtaining  $35000  x  .035,  or  $1225  as  A's  and  $58000  x  .035,  or  $3030,  as 
B's  proportionate  contribution.  Multiply  C's  contributory  interest  ($63000)  by 
.035,  obtaining  $3205  as  C's  proportionate  contribution,  which  should  be  dedncted 
from  C's  interest  in  the  general  average  fund  (jettisoned  cargo,  $5900)  to  find  the 
balance  due  C  by  the  adjuster  ($3095). 

Rule. — I.  Divide  the  sinii  of  all  the  losses  and  expenses  which 
are  subject  to  general  average  (464)  hy  the  siun  of  all  the  con- 
tributory in.terests  (465)  to  find  the  rate  per  cent,  of  general 
average. 

II.  Multiply  each  contributory  interest  by  the  rate  per  cent, 
of  general  average,  and  the  products  thus  obtained,  ivill  be  the 
pi'oportionate  contribution  of  such  interests. 

III.  Add  }  of  the  total  cost  of  repairs  to  the  proportionate 
contribution  of  the  ship ;  and  credit  the  proportionate  contribu- 
tion of  each  interest  with  so  much  of  the  general  average  loss  as 
was  sustained  by  that  interest. 

Note. — In  finding  the  proportionate  contribution  of  a  smgle  interest,  it  is 
sometimes  more  convenient  to  employ  the  "  Rule  of  Three  " ;  taking  the  total 
general  average  loss  and  each  contributory  interest  as  right-hand  terms  and  tht; 
total  contributory  interest  as  the  left-hand  term. 

Examples    for    Practice. 

1.  The  steamer  Caspian  was  overtaken  by  a  storm,  and  for  the 
common  safety  it  was  deemed  necessary  to  throw  overboard  a  part  of 
lier  cargo  worth,  at  the  port  of  destination,  $7500.  The  steamer  was 
vahied  at  $35000,  the  remaining  cargo  at  $65500,  the  gross  freight  at 
$6000,  of  which  $600  was  charged  to  the  cargo  jettisoned  ;  and  tlie 
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adjuster's  charges  were  1120.  In  the  final  settlement  what  should 
Perry  &  Co.  receive,  whose  goods  were  valued  at  $8000,  of  which  $1500 
worth  was  jettisoned  ;  and  what  should  the  steamer's  owners  pay  as 
their  net  contribution  ? 

2.  The  ship  Conqueror^  while  en  route  from  Mobile  to  Boston, 
suffered  a  disaster  (accident)  which  compelled  her  to  put  into  Balti- 
more for  repairs.  The  disbursements  of  the  agent  in  Baltimore  were  : 
custom-house  fees,  protest,  towage,  pilotage,  inspection,  unloading 

and  reloading  cargo  and  storage  of  unloaded  cargo,  $1200  ;  and  to  W.  f^ 

E.  Woodall  &  Co.,  for  repairs  on  vessel,  $900.  The  agent's  commis-  ^" 
sion  for  advancing  the  money  and  paying  the  above  bills  was  3^ ;  A  \ 
and  on  cargo  valued  at  $5000  temporarily  landed  to  effect  repairs,  1^%. 
The  wages  and  provisions  of  the  crew  from  the  time  the  ship  changed 
her  course  to  sail  for  Baltimore  until  she  was  ready  for  sea,  were 
estimated  at  $600.  The  value  of  the  cargo  was  :  A's  invoice  $18000, 
B's  $25000,  C's  $22000,  and  D's  $15000;  the  gross  freight  was 
$7500  ;  the  value  of  the  ship  just  before  the  accident  $16500  ;  and  the 
adjuster's  fee  in  Boston  $175.  How  should  a  settlement  be  effected, 
the  expenditures  and  commissions  of  the  agent  in  Baltimore  having 
been  settled  by  a  draft  of  the  cajitain  on  the  ship's  owners,  in  favor  of 
the  agent  ? 

3.  If,  in  Example  2,  B's  invoice  had  been  insured  for  $15000,  how 
much  should  be  B's  claim  against  the  underwriters  ? 

4.  The  ship  Selma,  from  Rio  Janeiro  to  New  York,  encountered 
heavy  gales,  and,  for  the  safety  of  the  ship  and  her  cargo,  masts  and 
rigging  were  cut  away  which  cost  $3600  to  replace,  and  cargo  jet- 
tisoned valued  at  $6000,  $4000  of  which  belonged  to  A,  $1200  to  B, 
and  $800  to  C.  The  ship,  after  undergoing  repairs,  was  valued  at  ' 
$60000.  The  gross  freight  was  $8400  (less  ^  for  seamen's^ wages  in 
New  York),  of  which  $800  was  on  the  cargo  jettisoned.  The  value  of 
the  cargo  landed  in  New  York  was  :  A's  shipment  $9000,  B's  $6500, 
C's  $8500,  and  D's  $5000.  The  adjuster's  charges  were  $150.  How 
should  a  settlement  be  made,  the  ship's  owners  having  paid  the  cost  of 
repairs,  and  filed  the  receipted  bills  with  the  adjuster  ? 

5.  If,  in  Ex.  4,  A's  shipment  had  been  insured  for  $7500  and  D's 
for  $5000,  how  much  insurance  ought  each  to  receive  ? 

6.  The  ship  May  Queen,  from  Charleston  to  Philadelphia,  en- 
countered a  storm  off  Cape  Hatteras  and  was  compelled  to  jettison  a 
part  of  her  cargo  and  put  into  Norfolk  for  repairs.  The  cost  of 
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repairing  the  accidental  dania<^e  was  $450,  and  of  repairinjf  the  volun- 
tary damage  was  $3000.  The  total  expenses  of  detention  in  Norfolk 
were  1800.  The  appraised  value  of  the  ship  in  Philadelphia  wa.^ 
iJi^oOOO  ;  and  of  the  cargo  jettisoned  $5000,  the  freight  on  which  was 
$;<J00.  The  gross  freight  was  $3000  (less  \  in  Philadelphia),  and  the 
adjuster's  charges  $130.  A's  invoice  was  $20000,  of  which  $2000  was 
jettisoned ;  B's  $15000,  of  which  $3000  was  jettisoned  ;  and  C's 
$12000.  How  should  a  settlement  be  effected  if  the  cost  of  repairs 
and  of  detention  was  paid  by  the  captain  out  of  the  ship's  funds  ? 

7.   If,  in  Example  G,  A's  invoice  had  been  insured  for  $1(3000,  and 
B's  for  $12000,  how  much  insurance  ouyht  each  to  receive  ? 


STORAGE. 

468.  Storage  is  the  placing  and  safe  keeping  of  merchandise, 
household  goods,  etc.,  in  a  warehouse. 

469.  The  Rate  of  Storage  is  a  certain  price  i)er  barrel,  bale,  bag, 
bushel,  etc.,  charged  for  each  storage  term. 

470.  A  Storage  Term  is  the  time  of  storage  for  which  the  rate  is 
cliarged.     It  is  usually  1  week,  10  days,  20  days,  or  1  month. 

Rem.  1. — When  goods  are  withdrawn  before  the  exph-ation  of  a  storage  term, 
storage  is  visually  charged  for  the  full  term.  In  some  cities,  however,  when  the 
storage  term  is  one  month,  if  goods  are  withdrawn  after  having  been  stored  one 
or  more  full  months,  storage  for  any  fraction  of  a  month  more  than  one-half  is 
charged  at  the  full  rate;  and  for  one-half  of  a  month  or  less,  at  one-half  the  full 
rate. 

Rem.  3. — When  goods  are  received  and  delivered  at  different  times  without 
settlement,  the  final  settlement  is  often  made  by  finding  the  averncje  storage,  and 
charging  for  the  actual  time  the  goods  are  stored.  This  is  called  storage  on 
account.  When  storage  is  paid  or  computed  on'  eacih  delivery,  it  is  called  cash 
storage. 

471.  To  find  the  average  storage  when  there  are  no  deliveries. 

Illustrative     Example. 

A  warehouseman  received  the  following  quantities  of  wheat  at  tlio 
rate  of  1  cent  a  bushel  per  month  of  average  storage  :  June  15,  500 
bu.;  June  30,  400  bu.;  July  18,  300  bu.;  Aug.  5,  800  bu.  What  waa 
the  amount  of  storage  due  Aug.  15  ? 
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Solntkm. 

Jane  15  to  Aug.  1-5  =  61  x  SOO  =  1  bo^id  stwed  fw  30900  dajre. 

"    to  "     "^    '-  =  46  X  -iOO  =  1      "         "        "  18*00     '^ 
J«1t  18  "  -  =  28  X  300  =  1      '-         ^-        "     8J00     " 

Ai4   3  ' =  10  X  800  =  1      -^         "        "     8000     " 

Tbt  total  stonse  =  1      "  -^-SaOO  days. 

"       "        "        =  1      '■  ^VV^-  **  2176|  DMntlks. 

f.©!  X  217T  =  |21.  «T.  icqniKid  issic^^mi  of  storage. 

Itile. L  Multiply  th^  number  of  barrels,  bfdes,  etc.,  of  each 

receipt  by  the  number  of  days  betweet^  tJic  date  of  such  receipt 
and  the  date  ofsetdement. 

n.  Divide  the  sum  oftJie  obtained  products  by  the  number 
of  days  in  the  storage  term;  and  multiply  Hie  quotient  info 
the  rate  of  storage. 

Examples     for     Practice. 

1.  At  2^  cents  a  barrel  per  month  of  average  storage,  what  is  the 
storage  dne  Dec  8  on  the  following  receipts  :  Sept.  9,  20(»  bbL  pork  : 
Sept,  W,  300  bbL  beef :  Oct.  16. 500  bbL  beef :  Xov.  10, 250  bbL  pork  : 
>^OT.  23,  300  bW-  poit ;  Dec  1, 150  bbL  beef  ? 

2.  At  1  cent  a  bnshel  per  month  of  average  storage,  what  is  the 
borage  doe  Oct.  19  on  the  following  receipts  :  Jtily  3,  300  bu. ;  July 
12,  500  ho.;  Jnlj  30,  150  bo.:  Ang.  16,  400  bn.:  Aug.  25,  800  bu.; 
Sept.  20,  500  bu. :  and  Oct.  5,  300  bu.  ? 

3.  At  3  cents  a  barrd  per  month  of  average  storage,  what  is  the 
gt<»age  due  3laT  18, 188t  on  the  following  receipts :  Jan.  20,  125  bbl. : 
Jan- 31.  :5  bbL  :  Feb.  12,  110  bbL  :  Feb.  29,  80  bbL;  Mar.  15,  150 
bbL:  Mar.  24,  95  bbL  ;  Apr.  1,  475  bbL  :  Apr.  9,  38  bbL  ;  Apr.  15, 
100  bW- ;  Apr.  28,  50  bbL  :  Mav  10,  150  bbL? 

■472.    T:  fjLi  ZLz  --rnre  !-:rirr  vrhen  there  are  deliveries. 

!__,,-..-      .    r        E   '    ^   M   =LE. 

i  :.rioDowing: 

BfK>iivid.  Ddirtred. 

Feb.  22 200  bbL    Mar.  2, 50  bbL 

Mar.  18 150  "      "  8, 80  " 

-  25, 100  "     Apr.  3, 200  " 

Apr.  8, 150  "  .   "18, ^T 
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1883.  June  12,  200  bbl,  potatoes. 
"      20,  150    "     apples. 
July  18,    60    "     turnips. 
"        Aug.    2,    90    '*     onions. 


Delivered. 
1883.  June  17,    75  bbl.  potatoes. 
"      25,  125    " 
"      30,    90    "    apples. 
July    5,     60    " 
"  "      25,    40    "     turnips. 


Auj 


9,    20    " 
15,     90    "■     onions. 


2.   Compute  the  storage  on  the  following  account  to  Dec.  31,  1886, 
at  2  i  cents  a  barrel  per  month  of  average  storage  : 


Received. 

1880.   Aug.    17,  250  bbl.  m 

"       25,    90    '' 

Sept.  19,  200    " 

Oct.    12,  300    '* 

K'ov.   18,  200    •• 

"        Dec.    17,  400    " 


Delivered. 
Ise.        :     1880.  Aug.  23,  200  bbl.  mdse. 
Sept.  25,  240  ''         " 
Oct.    13,  300  " 
Xov.   20,  150  '' 
"       Dec.    31,  Balance. 


3.   Find  the  pasturage,  at  05  cents  a  head  per  month   of  average 
pasturage,  on  the  following  account : 

Cattle  received.  \ 

1885.     May  24,  250  head.  j       1885. 

June  8,    60     "  j 

'•'    25,     90     "  ' 


Cattle  tcithdrawn. 
June    2,  200  head. 

"     20,     40      *' 
July     2,   160      '' 


473.  To  find  the  cash  storage  on  merchandise. 


Illustrative     Example. 

A  wareliouse  received  and  delivered  merchandise  as  follows 


Received. 
May      0.         300  bbl.  pork. 

''      27,         250    *•' 
June  12,  180    " 


Delivered. 

May  23,         200  bbl.  pork. 

June   3,  80    '' 

"      7,         220    '•'       " 
'     25,         230    "       " 


How  much  must  be  paid  for  storage  on  the  above  at  the  rate  of  5 
cents  per  barrel  for  the  first  10  days  or  part  thereof,  and  3  cents  per 
barrel  for  each  subsequent  10  davs  or  part  thereof  ? 
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DaU.  Time  of  Storage. 

May    6, 
"    23   (17  (la.,  or  2  terms), 


Solution. 

Beceipts  and  Deliveries.  Rate. 

received  300  bbl. 
delivered  200    "     x     8  cents  =  $16.00 

Bal.  of  1st  receipt  =100    " 


June  3   (28  (la., 

or  3  terms), 

delivered    80    ' 

X    11 

"     =       8.80 

'•      7   (32  da.. 

or  4  terms), 

Bal.  of  1st  receipt  =     20    ' 
Of  220,  delivered     20    ' 

X   14 

"     =       2.80 

May  27, 

June  7    (11  da^ 

or  2  terms), 

received  250    ' 
Of  220,  delivered  200    ' 

X     8 

"     =     16.00 

"    2ij    (29  da., 

or  3  terms), 

Bal.  of  2d  receipt    50    ' 
Of  280,  delivered     50    ' 

X    11 

"    =     5.r>o 

"    12, 

"    2.5   (13  da. 

or  2  terms), 

received  180    ' 
Of  230,  delivered  180    ' 

'      X     8 

"     =     14.40 

Storage 

due,     $63.50 

Explanation.— The  first  delivery  of  200  bbl.  was  made  May  23,  or  17  days 
after  the  date  of  the  first  receipt,  constituting  one  tenn  of  10  days  and  part  of 
another,  or  practically  2  storage  terms,  which  at  the  given  rate  of  storage  (5  cent.s 
for  first  term  +  3  cents  for  second)  produces  200  times  8  cents,  or  $16  storage. 
Of  the  remainder  of  the  first  receipt  (100  bbl.),  80  bbl.  were  delivered  June  3,  or 
28  days  after  the  date  of  their  receipt,  constituting  2  terms  of  10  days  and  part 
of  another,  or  3  storage  terms;  hence  the  storage  thereon  must  be  80  times  (5  +  3 
+  3  =)  11  cents,  or  $8.80.  The  remainder  of  the  first  receipt  (20  bbl.)  was  in- 
cluded in  the  delivery  of  220  bbl.  on  June  7,  and  hence  was  stored  32  days,  or  4 
terms,  producing  20  times  (5  +  3  +  3  +  3  =)  14  cents,  or  $2.80  storage. 

The  second  receipt  (250  bbl.)  was  on  May  27,  and  the  next  delivery  (of  220 
bbl.)  on  June  7,  on  20  bbl.  of  which  storage  has  already  been  computed,  leaving 
200  bbl.  which  were  in  store  11  days  or  2  terms,  producing  200  times  8  cents,  or 
$16  storage.  The  remaining  50  bbl.  of  the  second  receipt  were  included  in  the 
delivery  of  230  bbl.  on  June  25,  after  being  stored  29  days  or  3  terms,  producing 
50  times  11  cents, ^or  $5.50  storage. 

The  third  receipt  (180  bbl.)  was  on  June  12,  all  of  which  were  delivered  on 
June  25  (l)eing  included  in  the  delivery  of  230  bbl.)  after  being  stored  13  days,  or 
2  terms,  producing  180  times  8  cents,  or  $14.40  storage.  Hence,  the  total  storage 
is  the  sum  of  the  storage  on  all  the  deliveries,  or  $63.50. 

Rule. —I.  Multiply  each  delivery  of  the  first  receipt  by  the 
rate  of  storage  for  the  number  of  terms  which  such  (l,elivery 
has  been  in  store,  considering  any  fraction  of  a.  term,  as  an 
entire  term'. 

II.  Similarly  compute  the  storage  on  each  delivery  of  the 
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second  receipt;  and  so  continue  in  regular  order  with  sub- 
sequent receipts  until  the  storage  on  all  the  delivernes  has  been 
fou7id. 

III.  Tlie  sum  of  the  storage  on  all  the  deliveries  will  be  the 
required  cash  storage. 


Examples     for     Practice. 

The  receipts  and  deliveries  at  a  certain  warehouse  were  : 


Received. 

June  25,  250  bbl. 

Aug.    4,  350  " 

"      14,     50  " 

Sept.    4,     70  " 


Delivered. 

July    3,     90  bbl. 

Aug.  12,  150  " 
"  20,  170  " 
"      25,   180  " 

Sept.  15,  130  " 


What  was  the  entire  cash  storage  due  Sept.  15,  the  rate  being  5 
cents  per  barrel  for  the  first  10  days  or  part  of  10  days,  and  3  cents 
per  barrel  for  each  subsequent  10  days  or  part  of  10  days  ? 

2.  Find  the  cash  storage  on  the  following  account,  the  rate  of 
storage  being  6  cents  per  barrel  for  the  first  10  days  or  part  thereof, 
and  3  cents  for  each  subsequent  10  days  or  part  thereof  : 


Received. 
June  20,  400  bbl. 

"       25,     60  " 
July      7,     20  " 

''       16,     40  " 


Delivered. 
June  27,  300  bbl. 

"       30,     40  " 
July    12,     20  " 

"       30,   160  " 


3.  Compute  the  storage  on  the  following  account,  the  rate  being  1 
cent  per  bushel  for  the  first  20  days  or  part  thereof,  and  |-  cent  per 
bushel  for  each  subsequent  20  days  or  jiart  thereof  : 


Received. 

Aug.   15,  1500  bu.  wheat. 

"       28,  2500  " 

Sept.    3,  5000  " 

"       16,  3000  " 

"      27,  6000  " 

Oct.      3,  4000  '* 
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Delivered. 
Aug.  19,  1200  bu.  wheat. 

"  30,  2000  " 
Sept.     5,  4000  " 

''       19,  3500  " 

"  30,  5000  " 
Oct.      8,  6300  " 
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EQUATION    OF    PAYMENTS. 

474.  Equation  of  Payments  is  the  process  of  finding  the  date  at 
which  one  payment  can  be  made  in  settlement  of  two  or  more  debts 
falling  due  at  different  dates,  without  loss  to  the  debtor  or  creditor. 

475.  The  Average  Date  or  Equated  Time  is  the  date  at  which  ivro 
or  more  debts  can  be  equitably  discharged  by  one  payment. 

47G.  The  Focal  Date  is  any  assumed  date  taken  as  a  standard  to 
which  the  dates  of  two  or  more  payments  may  be  compared  to  find 
their  average  date. 

Rem. — Though  any  date  may  be  assumed  as  a  standard  of  comparison,  it  is 
usually  most  convenient  to  take  as  the  Focal  Date  the  first  or  the  last  of  the 
several  given  dates,  or  the  first  day  of  the  month,  inclusive,  in  which  the  earliest 
item  falls  due. 

477.  The  Term  of  Credit  is  the  time  allowed  for  the  payment  of  a 
debt,  or  of  goods  purchased  on  account. 

478.  The  Average  Term  of  Credit  is  the  average  time  allowed  for 
the  payment  of  the  sum  of  two  or  more  debts  due  at  different  dates. 

479.  To  find  the  average  date  for  the  payment  of  two  or  more 
debts  due  at  different  dates  is  an  application  of  the  following 

Principles  : — l.  Honey  is  worth  its  interest  for  the  time  it  is  used. 

2.  Tlie  interest  or  use  of  money  paid  before  it  is  due  is  offset  hy  the 
interest  or  use  of  an  equal  sum  kept  an  equal  time  after  it  is  due. 

3.  Assuming  any  common  date  of  comparison,  the  product  of  the  prepay- 
ment mtdtipUed  hy  the  time  of  prepayment  shotdd  equal  the  product  of  the 
after-payment  multiplied  by  the  time  of  after-payment. 

480.  To  find  the  average  date  for  the  payment  of  two  or  more 
dflbts  contracted  at  the  same  time  but  due  at  different  dates. 

Illustrative     Example. 

A  wholesale  merchant  sold  goods  amounting  to  $1800,  as  follows  : 
$400  on  3  months'  credit,  8600  on  5  months'  credit,  and  $800  on  6 
months'  credit.     What  is  the  equated  time  for  the  payment  of  the 
whole  ? 
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Solution. 

Debts.       Terms  of  credit.      Use  of  §1  for 
400  X  3  months  =  1200  months. 
600  X  5       •'         =  3000      " 
800  X  6       ••         =  4800      " 
1800  X  ?  months  =  9000      " 
9000  months  -=-  1800  =  5  months. 


Explanation, — Assume  the 
entire  bill  (§1800)  to  have  been 
paid  on  the  day  of  purchase. 
The  buyer  would  then  have  been 
deprived  of  the  use,  as  per  terms 
of  sale,  of  $400  for  3  mo.,  or  of 
81  for  1200  mo. ;  of  $600  for  5 
mo.,  or  of  $1  for  3000  mo. ;  of 
6800  for  6  mo.,  or  of  $1  for 
4800  mo. ;  or,  altogether,  of  §1  for 

1200  +  3000  +  4800,  or  9000  mo.  To  be  deprived  of  the  use  of  $1  for  9000  months 
is  equivalent  to  being  deprived  of  the  use  of  1800  times  $1,  or  $1800,  for^^  of 
1)000  months,  or  5  months.  Hence,  the  correct  or  equated  time  of  paying  the  entire 
amount  should  be  5  months  after  the  date  of  purchase. 

Rule. — I.  Multiply  each  item  by  its  term  of  credit,  and 
divide  the  smn  of  the  products  by  the  sum  of  the  iteiyis  to  fnd 
the  average  terin  of  credit. 

II,  Add  the  average  teinn  of  credit  to  the  date  of  pjtrchasr 
to  find  the  average  date. 

Note  1. — Fractions  of  a  month  should  be  reduced  to  days;  and  fractions  of  a 
day  should  be  discarded  if  less  than  \,  or  considered  an  entire  day  if  \  or  more. 

Note  2. — If  an  item  contains  cents,  the  cents  may  be  rejected  from  the  solu- 
tion if  less  than  50,  or  considered  an  additional  dollar  if  50  or  more. 


Examples     for     Practice. 


Find  the  average  term  of  credit  of  the  following  bills  ; 


Items. 

6100 
300 
200 
400 


Terms  of  credit. 
.  .  2  months. 
.  .  4       •' 

.  .  7       " 


Items. 

1100 
200 
300 
400 


(2.) 
Terms  of  credit. 
.  .  1  month. 
.  .  2       " 
.  .  3       " 
.  .  4       " 


(3.) 

Items.     Terms  of  credit. 

$700  ....  5  months. 
350  ....  4       " 
550  ....  2       •' 
400  ....  5       " 


Apply  Note  1  in  the  solution  of  the  next  three  example 


{^■) 


$50  .  . 
700  .  . 
800.  . 
500.  . 
480 


2  months. 

3  " 

4  " 
6   " 


(5.) 
$1000  .  .  3  months. 
2500  .  .  5   " 
1500  .  .  4   " 
4000  .  .  6   " 


(6.) 


$800  ...  4  month.s. 
750  ...  2  " 
325  ...  5 
585  ...  3   " 
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Find  the  equated  date  of  payment  of  the  following  : 


(7.) 

(8.) 

ay  12,  $150  on  30  da}^  credit. 

June  20,  $1200  on  90  days'  credit.- 

400  "  90  *• 

2400  "  30  " 

300  "   60  '-'- 

1800  -60  " 

500  *•  30  " 

1500  "  90  " 

9.  A  wholesale  merchant  sold  goods  amounting  to  13600,  of  which 
$1800  Avas  to  be  paid  in  6  months,  $900  in  8  months,  and  the  re- 
mainder in  9  months.     What  was  the  average  term  of  credit  ? 

10.  An  invoice  of  goods  amounting  to  11200  was  purchased  May 
30,  1886,  on  the  following  terms  :  $600  payable  in  30  days,  $400  in  60 
days,  and  $200  in  90  days.  What  is  the  equated  date  for  the  payment 
of  the  entire  bill  ? 

11.  If  I  buy  goods  amounting  to  $1600,  and  agree  to  pay  half  in 
3  months,  and  the  remainder  in  5  months,  and  afterward  wish  to  pay 
the  entire  debt  in  one  amount,  when  should  the  payment  be  made  ? 

12.  A  plantation  was  sold  for  $18000  upon  the  following  terms  : 
one-third  in  cash,  one-half  of  the  remainder  in  12  months,  and  the 
balance  in  18  months,  without  interest.  What  is  the  equated  time  for 
the  payment  of  the  entire  sum  ? 

13.  On  July  15,  1885,  an  importer  sold  the  following  bills  to  a 
wholesale  firm  :  Xo.  1,  $500  on  30  days'  credit ;  No.  2,  $792  on  60 
days  ;  No.  3,  $820  on  90  days  ;  No.  4,  $624  on  120  days.  What  is  the 
equated  time  for  the  payment  of  the  entire  purchase  ? 

14.  On  Aug.  4,  1884,  an  agent  received  a  consignment  of  570 
barrels  of  apples.  He  sold  75  barrels  on  Aug.  9,  40  barrels  on  Aug, 
18,  150  barrels  on  Aug.  30,  160  barrels  on  Sept.  8,  and  the  remainder 
on  Sept.  15.     What  is  the  equated  date  of  the  total  sales  ? 

15.  On  June  17,  1885,  an  agent  received  a  consignment  which  ?ie 
sold  for  $1250,  as  follows :  $200  on  June  20,  $150  on  June  30,  $325 
on  July  8,  $415  on  July  18,  and  the  remainder  on  Aug.  3.  What  is 
the  Equated  date  of  the  total  sales  ? 

16.  On  Sept.  3,  1886,  a  commissicm  merchant  received  200  barrels 
of  flour  to  be  sold  on  account.  On  Sept.  15,  he  sold  50  barrels  at 
$6.25  per  barrel ;  on  Sept.  25,  30  barrels  at  $6.40  ;  on  Oct.  19,  75 
barrels  at  $6.30  ;  and  on  Oct.  22,  the  remainder  at  $6.25.  What  is 
the  equated  date  of  the  total  sales  ? 
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17.  Oct.  12,  1885,  a  commission  merchant  received  a  consignment 
which  he  sold  for  $3200  as  follows  :  $1800  on  Oct.  20, 1500  on  Nov.  3, 
$600  on  Nov.  18,  and  the  remainder  on  Nov.  28.  What  is  the  equated 
date  of  the  total  sales  ? 

18.  On  May  3,  1886,  I  bought  the  following  hills  of  goods  :  1240 
on  30  days'  credit ;  $175  on  60  days'  credit ;  and  $350  on  90  days' 
credit.     What  is  the  equated  date  of  the  total  purchase  ? 

481.  To  find  the  average  date  for  the  pajntnent  of  two  or  more 
debts  contracted  at  different  dates  when  no  terms  of  credit  are 
included. 

Illustrative     Example. 

J.  M.  Gaulden  bought  of  Geo.  W.  Keller  &  Co.,  the  following 
merchandise  :  Jan.  18,  1886,  $720  ;  Feb.  17,  1886,  $280  ;  March  26, 
1886,  $460.  No  credit  having  been  allowed,  what  is  the  average  date 
for  the  payment  of  the  sum  of  the  several  bills  ? 


1886, 


Average  date  :  45  days  after  Jan.  0,  1886,  or  Feb.  14,  1886. 

Explanation. — Since  no  credits  were  allowed,  each  bill  was  due  on  the  day  of 
purchase;  and  it  is  required  to  find  a  common  date  at  which  all  tliree  bills  might 
have  been  paid  without  loss  of  interest  to  buyer  or  seller. 

Assume  Jan.  0,  1886  (=  Dec.  31,  1885)  as  the  required  date.  As,  the  first  debt 
(|720)  was  not  due  until  Jan.  18  (18  days  later  than  the  assumed  date),  to  pay  it  on 
Jan.  0  would  have  deprived  the  buyer  of  the  use  of  $720  for  18  days,  or  of  $1  for 
720  times  18,  or  12960  days;  as  the  second  debt  (|280)  was  not  due  until  Feb.  17 
(48  days  after  the  assumed  date),  to  pay  it  on  Jan.  0  would  have  deprived  the  buyer 
o-f  the  use  of  $280  for  48  days,  or  of  $1  for  13440  days;  as  the  third  debt  ($460) 
was  not  due  until  Mar.  26  (85  days  after  the  assumed  date),  to  pay  it  on  Jan.  0 
would  have  deprived  the  buyer  of  the  use  of  $460  for  85  days,  or  of  $1  for  39100 
days.  Hence,  to  pay  the  entire  bill  ($720  +  $280  +460  =  $1460)  on  Jan.  0  would 
have  deprived  the  buyer  of  the  use  of  $1  for  (12960  +  13440  +  39100  =)  65500  days, 
or  of  1460  times  $1  for  yjVis  of  65500  days,  or  44||  days  (practically  45  days;  Note 
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First  Solution.— Product  Iletliod. 

FOCAL  DATE,  JAN.  0,  168G  (= 

DEC.  31 

,  1885). 

tes. 

Debts. 

Days. 

Products. 

(From  focal  date.) 

(Equivalent  use  of  $1  for> 

Jan. 

18, 

$720 

X      18 

= 

12960  days. 

Feb. 

17. 

280 

X      48 

= 

13440    " 

Mar. 

26, 

460 
$1460 

X      85 

= 

39100    " 
1460)65500(45 -dayj 
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1,  480)  ;  and  the  assumed  date  (Jan.  0,  1886)  is  thus  found  to  be  45  days  earlier 
than  the  correct  date.     Hence,  etc. 

Second  Solution. — Interest  Method. 
FOCAL  DATE,  JAN.  0,  1886.— RATE  OF  INTEREST  n%  PER  ANNUM. 
Mo.    Dales.  Items.  Interest. 

0  Jan.  18  ...  .  $720 84.33,  int.  of  $720  for  18  da. 

1  Feb.  17  +  1      280 \  ^•^^'      "    ^^^^  "  ^  °^«-  (^^ '"^Oda.) 

(  1.G8,      "      "      ''  18  da. 

r9.20,      "    $460  "2  mo.  (of 30  da.  each) 

2  Mar.  26  —  1      460  .....  ]  3.68,       "      "      "  24  da. 

(    .15,       "      "      ''  1  da. 

$1460  $21.83 

3 


Int.of$14G0for3da.  =  $1.46)$65.49(45  —  days. 

Average  date  :  45  days  after  Jan.  0,  1886,  or  Feb.  14,  1886. 

Explanation. — Assume  Jan.  0,  1886,  as  the  date  at  which  the  entire  amount 
should  be  paid;  and  to  the  left  of  the  date  of  each  item,  write  the  number  of  com 
plete  calendar  months  between  it  and  the  assumed  date.  For  convenience  in 
calculating  interest,  suppose  each  of  these  intervening  complete  months  to  be  30-. 
day  months;  and  in  correction,  plus  or  minus  each  date  with  the  excess  over,  or 
deficiency  under  30  days,  of  each  intervening  complete  month. 

By  paying  the  first  bill  ($720)  on  Jan.  0,  the  buyer  loses  the  use  of  $720  for  18 
days  which,  at  12%  per  annum,  is  equivalent  to  the  loss  of  .006  of  the  debt,  or 
$4.32;  by  paying  the  second  bill  (§280)  on  Jan.  0,  the  buyer  loses  the  use  of  $280 
for  the  31-day  month  of  January  and  17  days  in  February  (=  1  30-day  month  and  18 
days),  which,  at  12%  per  annum,  is  a  loss  of  1%  of  $280  ($2.80)  for  1  montli,  and 
.006  of  $280  ($1.68)  for  18  days;  by  paying  the  last  bill  ($-160)  on  Jan.  0,  tlie  buyer 
loses  the  interest  of  $460  for  the  31-day  month  of  January,  the  28-day  month  of 
February,  and  26  days  in  March  (=  2  30-day  months  and  25  days),  which  is  2%. of 
$460  ($9.20)  for  the  2  30-day  months,  .008  of  §460  ($3.68)  for  24  days,  and  .000  J  of 
$460  ($.15)  for  1  day.  Hence,  by  paying  the  sum  of  the  three  items  ($1400)  on 
Jan.  0,  1886,  the  buyer  loses  the  sum  of  the  obtained  interests  ($21.83). 

If  by  paying  $1460  on  Jan.  0,  the  buyer  loses  interest  amounting  to  $21.83,  the 
proper  date  for  paying  $1460  without  lo.'s'^  of  interest  must  be  as  many  days  after 
Jan.  0  as  will  enable  $1460  to  produce  $21.83  interest. 

At  12%,  the  interest  of  $1460  for  1  day  is  .000^  of  $1460.  Hence,  applying 
326,  divide  the  given  interest  ($21.83)  by  .000^  of  $1460,  or  to  avoid  fractions, 
divide  3  times  the  interest  ($65.49)  by  .001  of  $1460  ($1.46),  obtaining  practically 
45  days  as  the  time  after  Jan.  0  to  pay  the  sum  of  the  items  without  loss  of  inter- 
est to  either  buyer  or  seller. 
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482.  Hules  for  finding  the  equated  date  of  purchase. 
Product  Method. — I.   Take  as  the  focal  date,  the  date  at  which 
the  earliest  item  is  due,  or  any  convenient  prior  date. 

II.  Multiply  each  item  hy  the  difference  in  days  between  the 
focal  date  and  the  date  at  which  such  item  falls  due ;  and 
divide  the  sum  of  the  obtained  products  by  the  sum  of  the  items. 

III.  The  quotient  will  denote  the  number  of  days  to  count 
forward  from  the  focal  date  to  find  the  equated  date. 

Note  1. — The  date  at  which  the  latest  item  is  due,  or  any  conTenient  subse- 
quent date,  may  be  taken  as  the  focal  date.  The  quotient  of  dividing  the  sum  of 
the  products  by  the  sum  of  the  items  will  then  denote  the  number  of  days  to  count 
backward  from  the  focal  date  to  find  the  equated  date  ;  because,  in  this  case,  the 
sum  of  the  products  will  denote  the  number  of  days  during  which  the  buyer  has 
withheld  §1  beyond  the  equated  date. 

Note  2. — The  most  convenient  focal  date  for  computing  time  is  0  of  the 
iMonth  at  which  the  earliest  item  is  due,  an  expression  which  is  equivalent  to  the 
last  day  of  the  preceding  month. 

Interest  Method. — I.  Select  the  focal  date  as  directed  in  the 
preceding  Rale. 

II,  Find  the  intei^est  of  each  item  for  the  time  between  the 
focal  date  and  the  date  at  whicli  such  item  falls  due;  and 
divide  three  times  the  sum  of  the  obtained  interests  by  .001  of 
the  sum  of  the  items. 

III.  Tlie  quotient  will  denote  the  number  of  days  to  count 
forward  from  the  focal  date  to  find  the  equated  date. 

Note  3. — The  focal  date  may  be  selected  as  directed  in  Note  1.  The  final 
quotient  will  then  denote  the  number  of  days  to  count  backward  from  the  focal 
date  to  find  the  equated  date. 

Note  4. — While  interest  may  be  computed  at  any  rate  per  annum,  12%  will 
he  found  the  most  convenient.  At  12%,  the  interest  for  30  days  or  1  30-day  month 
is  Ifo  ot  the  principal  (obtained  by  moving  the  decimal  point  of  the  principal 
two  places  to  the  left) ;  for  2  30-day  months  take  twice  the  preceding  result ;  for 
5  30-day  months  take  5  times  the  preceding  result,  etc.  For  3  days  the  interest  is 
.001  of  the  principal  (obtained  by  moving  the  decimal  point  of  the  principal  three 
places  to  the  left);  for  twice  3  days  take  twice  the  preceding  result;  for  4  times  3 
days  take  4  times  the  preceding  result,  etc.  For  1  day  the  interest  is  .OOOi  of  the 
principal  (obtained  by  moving  the  decimal  point  of  the  principal  three  places  to 
the  left  and  dividing  the  result  by  3). 

Note  5. — Since,  at  12%  per  annum,  the  interest  is  1^  per  month  of  30  days, 
if  the  time  be  expressed  in  months  and  days,  change  the  calendar  months  to 
30-day  months  by  increasing  the  time  1  day  for  each  included  31-day  month,  or  by 
decreasing  the  time  2  days  (1  day  for  leap  year)  if  Februan'  is  included. 
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equation    of    payments. 

Examples     for     Practice. 
Find  the  equated  date  of  purchase  of  the  following  bills ; 


327 


1886.  June    5,  $500,  no  credit. 
July  20,    300, 
Aug.  15,    200, 

(3.) 
1884.   Mar.     9,  $735,  no  credit. 
"      31,    840, 
Apr.     8,     750, 
May  15,    475, 


(2.) 
1^86.  Jan.     3,  $250,  no  credit. 
Feb.  18,     375, 
Apr.    4,     530, 

(4.) 
1885.  Aug.   12,  $690,  no  credit. 
Sept.     4,    325, 
Oct.    21,    512, 
Dec.      8,    450, 


5.  I  bought  of  Simmons  &  Bro.,  Pensacola,  the  following  invoices 
of  merchandise  : 

Jan.     3,  1885,  invoice  amounting  to  $750. 
"      15,     "  "  "  "    320. 

Feb.     9,     "  "  "  "    195. 

Mar.  11,     "  "  "  ''    275. 

Apr.  18,     "  "  "  "    525. 

What  was  the  amount  of  my  bill,  and  the  average  date  of  purchase? 

6.  J.  P.  Jordan  &  Co.'s  sales  to  T.  A.  Smith  are  as  follows  ; 


Mar. 

19,  1886, 

a  bill  of  $275. 

(( 

31,      " 

"      "     340. 

Apr. 

25,      " 

''      "     520. 

May 

15,      " 

"      "     150. 

June 

12,      " 

"      "     260. 

What  is  the  average  date  of  purchase  ? 

7.   A  bought  of  B  the  following  merchandise  : 

Feb.    5,  1885,  a  bill  amounting  to  $420. 
Mar.  13,     "         "  "  "     762. 

Apr.  14,     "        "  "  ''    578. 

May  21,     "         "  "  "    284. 

June    6,     "         "  "  "    512. 

What  is  the  average  date  of  purchase  ? 
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8.  A  sold  goods  to  B  as  follows  :  May  30,  $525.75  ;  June  15, 
8325.40  ;  June  28,  $275  ;  July  7,  6214.30  ;  July  20,  $390.15  ;  Aug. 
12,  $125.45  ;  and  Sept.  10,  $263.20.  What  is  the  equated  date  of 
total  sales  ? 

9.  W.  J.  Robh  &  Co.  sold  to  L.  W.  Bristol  the  following  invoices 
of  tobacco  :  July  7,  3840  lb.  @  27^' ;  July  19,  2640  lb.  @  26^^  ; 
Aug.  4,  3752  lb.  @  28f5^ ;  Aug.  15,  1464  lb.  @  29^  ;  and  Sept.  3, 
3890  lb.  @  28^^.     "What  was  the  average  date  of  sale  ? 

483.  To  find  the  average  date  for  the  payment  of  two  or  more 
debts  contracted  at  different  dates  if  all  the  debts  have  the  same  term 
of  credit. 


Illustrative     Example. 

.      L.  T.  Hooker  bought  of  John  Hodge  «&  Co.  the  following  : 

Feb.     5,  1885,  merchandise  amounting  to  $274  on  30  days'  credit. 

Mar.  19,     "  "  '■         "  382     " 

Apr.    9,     "  "  "         "  260     '' 

May  13,     "  "  "        "  185     '' 

June  3,     "  "  "        "•  90     " 

What  is  the  equated  date  for  the  payment  of  the  sum  of  the  several 

bills  ? 

Solution. — Interest  Method. 
FOCAL  DATE,  FEB.  0,  1885.— RATE  IC^  PER  ANNUM. 


Mo. 

Baies. 

Items. 

Literest. 

0  .  . 

.  Feb.   5  .  . 

.  $274  .  . 

.    .  .     $.46,  interest  of  $274  for  5  da.  (J  of  $3.74). 

1   .  . 

.   Mar.  19-2  . 

.     382  .  . 

(  3.82, 
.  •    .  -j  1.91, 

(    .25,        ' 

"  $382   "    1  mo.  (of  30  da.). 
"    "       "    15  da.  (V  of  $3  82). 
"    "       "    2  da.  G>.  of  $3.8^). 

2  . 

.  Apr.  9-1  . 

.     260  . . 

(  5.20,        ' 
•   •   .  -j    .52, 
.17, 

"$260    "    2  mo.  (of  30  da.  each). 
"     "       "    6  da.  (I  of  $2.60). 
"    "       "    2  da.  (\  of  $.52). 

3  . 

.  May  13-1. 

.     185   . . 

j  5.55, 
•   •   •  -j    .74,        ' 

"$185    "    3  mo.  (of  30  da.  each). 
"    "       "    12  da.  ($.185  X  4) 

4  . 

.  June  3  .  . 

.       90  .  . 

$1191 

.   .   A  3-60,        ' 
\    .09,        • 

$22.31 
3 

"  $90     "    4  mo.  (of  30  da.  each). 
"    "       "    3  da.  (.001  of  $C0). 

Interest  of  $1191  for  3  da.  =  $1.191 )  $66.930(  56  +  days 


time  after  focal  date  if  there 


had  been  no  term  of  credit. 
56.da.  +  30  da.  =  86  da.,  time  after  focal  date,  including  the  term  of  credit. 
Feb.  0,  1885,  +  86  da.  =  Apr.  27,  1885,  required  equated  date. 
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Explanation. — Proceed  as  fully  cxpliiined  in  Second  Solution  of  III.  Ex., 
481,  as  if  no  terms  of  credit  had  been  given,  obtaining  56  +  days,  to  which  add 
the  uniform  credit  of  30  days,  obtaining  86  days  after  Feb.  0,  1885,  or  Apr.  27, 
1885,  as  the  required  equated  date. 

Rem. — When  the  time  in  days  after  the  focal  date  has  been  found,  it  is  puerile 
to  separately  deduct  the  days  in  each  of  the  succeeding  months.  It  is  as  easy,  and 
much  more  expeditious,  to  deduct  the  days  of  two,  three,  or  even  four  succeeding 
months  in  one  operation.  Thus,  in  the  preceding  example,  86  —  59  (days  in  Feb. 
and  Mar.)  =  37,  days  in  the  following  month  of  April. 

Rule. — Proceed,  hjj  either  the  Product  or  Interest  method, 
483,  to  find  the  time  as  if  no  term  of  credit  Jiad  been  given, 
and  add  the  uniform  credit  to  the  result. 

Examples     for     Practice. 

1.  S.  H.  Hanson  sold  to  a  retail  merchant  merchandise  as  follows  : 

1884.   Feb.     6,  an  invoice  amounting  to  $G73.40, 

"      Mar.  24,   "       "  "  "     462.  GO. 

"      Apr.  18,   "       "  "  "     327.90. 

''      June  24,  "       "  "  "     128.10. 

If  60  days'  credit  was  allowed  on  each  item,  what  was  the  average 

date  for  the  payment  of  the  entire  amount  ? 

When  a  payment  contains  cents,  apply  Note  2,  480. 

2.  A  wholesale  merchant  sold  to  a  customer  the  following  : 
1885.   Sept.    4,  an  invoice  of  merchandise  amounting  to  $624.20. 

Oct.    12,    ''       ''        "  "  "  "     920.80. 

Nov.  26,    •'       "        ••  "  "  "     440.72. 

Dec.    18,   "       "        "  "  "  "    364.28. 

A  credit  of  90  days  being  allowed  on  each  item,  what  was  the 
equated  date  for  the  payment  of  the  amount  of  the  several  bills  ? 

3.  M.  A.  Davenport  bought  of  Johnson  k  Co. : 

Mar.    12,  1886,  Merchandise  amounting  to  $742.83. 
April    4,     "  "  "  "    926.17. 

May    24,     "  "  "  "    432.25. 

June  17,     "  "  "  "    327.75. 

"What  is  the  equated  date  for  payment  of  the  amount  of  the  sev- 
eral bills,  a  credit  of  30  days  being  allowed  on  each  item  ? 
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4.  J.  W.  Miller  bought  of  Freeman  &  Co. : 

May   30,  1886,  Merchandise  amounting  to  $345.30. 
June  19,     "  "  "  ''     576.75. 

Aug.    3,      "  "  '  "     453.40. 

A  credit  of  90  days  having  been  allowed  on  each  item,  what  was 
the  equated  date  for  paying  the  entire  amount  ? 

5.  I  bought  the  following  bills  of  goods  on  3  months'  credit :  Aug. 
18,  1885,  $430.80;  Sept.  8,  1885,  1215.65  ;  Sept.  25,  1885,  $300;  and 
on  Oct.  15,  1885,  $591.20.  A¥hat  was  the  equated  date  of  total  pur- 
chase ? 

484.  To  find  the  average  date  for  the  payment  of  two  or  more 
debts  contracted  at  different  dates,  and  having  different  terms  of 
credit. 


Illustrative     Example 

Philadelphia,  Sept. 

1,  1886. 

E.  G.  Church, 

1886.                          To  K.  S.  Scott  &  Co., 

Dr. 

May   15 

To  merchandise  per  in  v.,  @  30  da. 

$500 

00 

June    9 

"      "       -   60  da. 

350 

00 

July   18 

"      " 

250 

00 

Aug.    5 

"      "        "   30  da. 

470 

00 

$1570 

00 

First  Solution.— ProcZMCif  Method 

FOCAL  DATE,  MAY  0,  1886  (=  APR.  30,  1 

886). 

Dates  of  Sale.      Credits.            Time.           Items. 

Products. 

May   15   +   30  da.    =     45  da.    x    500  = 

22500  da. 

31    +   June    9   +    60  "     =   100  "      x    350  = 

35000  " 

61    +   July  18                      =     79  "      x    250  = 

19750  " 

92   +   Aug.    5   +   30  ''     =   127  "      x    470  = 

59690  " 

1570   )    136940  (  87   +   da. 

Average  date  :  87  days  after  May  0,  1886,  or  July  26,  1886. 

Explanation. — The  above  solution  is  similar  to  that  by  the  product  method, 
481,  except  that  each  item  is  multiplied  by  the  number  of  days  between  the  focal 
date  (May  0=Apr.  30)  and  the  date  at  which  such  item  falls  due,  obtained  by 
adding  the  term  of  credit  (if  any)  to  the  number  of  days  between  the  focal  date 
and  the  date  of  sale. 
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Second  Solution. — Interest  Method. 
FOCAX  DATE,  MAY  0,  1886.    RATE  PER  ANNUM,  12^. 


Ifo. 

Dates  of  Sale. 

Items. 

Credits.  Interest. 

0 

May   15 

$500 

@ 

30da.]«;„:^:'?.^ 

of  $500 

for  30  (la.  (W  of  $500). 
'•   15    "    (i  of  $5.00). 

1 

June    9-fl 

350 

@ 

„^    ,,     i  10.50,    " 
60            (     1.17,     " 

'■    $3:0 

"  a  mo.  ($3.50  X  3). 
"  10  da.  (i  of  $3.50). 

•z 

July   18  +  1 

350 

[     5.00,     " 
•{     1.50,     " 
(      .08,    " 

-  $250 

"  2  mo.  ($2.50  X  2). 
"  18  da.  ($  .25  X  6). 
"     1    "    (i  of  $  .25). 

3 

Aug.    5  +  3 

470 

@ 

(18.80,     " 

30    •'     ]      .94,    " 

(      .16,    " 

S45.05 
3 

I  ^.^ 

"  4  mo.  ($4.70  X  4). 
"  6  da.  ($  .47  X  2). 
"    1   "    (I  of  $  .47). 

$1570 

Interest  of  $1570  for  3  da.  =11.57  )  giae^os  (  87  +  da. 

Average  date  :  87  days  after  May  0,  1886,  or  July  36,  1886. 

Explanation. — The  above  solutiou  is  like  that  of  the  interest  method,  481, 
except  that  the  interest  is  found  on  each  item  from  the  focal  date  to  its  due  date, 
obtained  by  adding  the  term  of  credit  to  the  date  of  purchase,  considering  each 
30  days  of  the  terms  of  ci'edit  as  an  additional  30-da.  month. 

Rule. — Add  the  term  of  credit  to  the  time  from  the  focal 
date  to  the  date  of  the  item ;  then  proceed  by  either  the  prod- 
voct  or  interest  Rule,  483. 

Note  1. — If  a  term  of  credit  is  given  in  months,  calendar  months  are  meant ; 
and  they  should  be  reduced  to  30-day  months  by  Note  5,  482. 

Note  2.— In  obtaining  the  due  date  of  notes,  drafts,  etc.,  add  3  days  for  grace 
to  their  nominal  time  of  payment. 

Examples     for     Practice. 

Find  the  equated  date  of  payment. 

(1.) 
1886.  Mar.  3,  $300  @  60  da. 
Apr.  15,  475  @  30  '' 
May  5,  520  @  30  " 

(3.) 
1885.  Sept.  20,  $750  @  60  da. 
"     28,  825  @  90  " 
Oct.  15,  575  @  30  " 


Nov. 


150  @  30 


(2.) 

1885.  Aug. 

7,  $625  @  90  da. 

Sept. 

3,    550  @  30  " 

Oct. 

13,    335  @  60  " 

(4.) 

1885.  Jan. 

18,  $380  @  45  da. 

Feb. 

3,    720  @  60  " 

Mar. 

9,    260  @  30  " 

Apr. 

30,    440  @  60  "' 
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(5.) 

(6.) 

Mar.  21,  8825.30®  3  mo. 

1886 

May    2,  §150.35  @  1  mo. 

Apr.    3,    512.75@1    " 

June  4,    275.58  @  3  " 

"     29,    250.90 @2    " 

*'   30,    182.15  @4  " 

May    8,    175.25®  3    " 

Aug.  1,    325.75®  2  " 

"     19,    520.00®  2    " 

Sept.  15,    415.10  @  3  " 

1886. 


7.  W.  H.  Ransom  &  Co.  bought  merchandise,  as  follow 

Mar.  15,  1884,  a  bill  of  $324  on  60  days'   credit. 
May  14,     "  "  676  '^  30     " 

June  12,     "  "  480  "     3  months'  " 

July  15,     "  "  225  ''  90  days' 

Aug.    4,     "  "  422  "     3  months'  " 

"What  is  the  equated  date  of  payment  ? 

8.  Average  the  following  statement  of  account : 

JS^EW  YoEK,  Oct. 
W.  W.  Trevor  &  Co., 

In  account  icith  H.  A. 
To  Mdse.  per  bill  rendered 


1,  1885. 
Dr. 


1885. 


Mar.  25, 
Apr.  14, 
May  14, 
June  2, 
"  24, 
July  18, 


Fairman 
8340.72  @  30  da. 

671.34  ®  60  " 

374.62  ®  90  " 
■  517.27  @  30  " 

243.25  ®    3  mo. 

721.80  ®  30  da. 


9.  On  Jan.  25,  1885,  a  grocer  sold  goods  amounting  to  81340,  one- 
half  to  be  paid  in  90  days,  one-fourth  in  4  months,  and  the  remainder 
in  5  months.     What  was  the  equated  date  of  payment  ? 

10.  On  March  24, 1886,  M.  A.  Davenport  bought  of  J.  R.  Compton 
merchandise  amounting  to  81644,  one-fourth  payable  in  60  days,  one- 
fourth  in  3  months,  and  the  remainder  in  4  months.  At  Avhat  datp 
could  the  entire  debt  be  equitably  paid  ? 

11.  E.  I.  Collier  sold  E.  A.  Ellicott  &  Co.,  Feb.  4,  1885,  200  bbl. 
flour  at  86  per  bbl.,  on  30  days'  credit ;  Mar.  12,  1885,  23  bbl.  sugar, 
averaging  240  lb.  per  bbl.,  at  7i^'  per  pound,  on  60  days'  credit ;  Apr. 
16,  1885,  320  lb.  ¥.  Y.  butter,  at  22 1^/'  per  pound,  on  3  months'  credit : 
Mar.  22,  1885,  640  doz.  eggs  at  121^/  per  dozen.  When  should  E.  A. 
Ellicott  &  Co.'s  entire  indebtedness  to  E.  I.  Collier  be  paid  by  average  ? 

12.  F.  H.  Smith  &  Son  sold  11.  W.  Shaw  the  following  bills  of 
merchandise  :  Mar.  3,  1884,  8467.20  @  30  days ;  Mar.  25,  1884, 
484" 
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$5G2.75  @  GO  days;  Apr.  12,  1884,  $210.58  @  4  months;  May  3, 
1884,  $535.10  @  30  days;  and  May  15,  1884,  $285  @  90  days. 
What  is  the  equated  date  for  the  payment  of  the  sum  of  the  several 
bills? 

AVERAGING    ACCOUNTS. 

485.  The  Average  of  an  Account  is  the  average  or  equated  time 
for  the  payment  of  the  balance  of  an  account  which  contains  both 
debit  and  credit  items. 

Rem.— In  Equation  of  Payments,  only  om  side  of  an  account  is  considered, 
the  items  being  either  all  debits  or  all  credits;  but  when  an  account  involves  both 
debit  and  credit  items,  it  is  necessary  to  consider  both  sides  of  the  account  in 
ascertaining  the  equated  date  to  pay  the  balance  due.  The  former  is  sometimes 
called  Simple  Average,  and  the  latter  Compound  Average. 

486.  Accounts  are  averaged  upon  the  following  principles  : 

1.  Goods  delivered  and  money  paid  a  certain  time  before  they  are  due 
should  equitably  he  credited  with  interest  for  that  time. 

2.  Goods  delivered  and  money  paid  a  certain  time  after  they  are  due 
should  equitably  be  debited  with  interest  for  that  time. 

3.  The  equated  time  for  paying  the  balance  of  an  account  is  that  date  at 
which  the  credit  interest  of  Prin.  1  will  offset  the  debit  interest  of  Prin.  2. 

Rem.— If  the  balance  of  an  account  is  paid  before  the  equated  date,  it  is  cus- 
tomary to  deduct  bank  discount  on  the  balance  from  the  date  of  its  payment  to  the 
equated  date ;  and  if  paid  after  the  equated  date,  to  add  interest  to  the  balance 
from  the  equated  date  to  the  date  of  its  payment.  If  an  interest -bearing  note  is 
given  in  settlement  of  an  account,  the  equated  date  is  taken  as  the  date  of  the  note. 

487.  To  find  the  equated  date  for  paying  the  balance  of  a  debt,  if 
credited  with  one  or  more  partial  payments  before  the  debt  is  due. 

Illustrative     Example. 

W.  H.  Crampton  bought  April  8,  1884,  of  A.  D.  Frank  &  Co.,  an 
invoice  of  merchandise  amounting  to  $640  on  4  months'  credit.  On 
May  19,  Mr.  Crampton  paid  $200,  and  on  June  2,  $240.  What  is  the 
equated  date  for  paying  the  balance  ? 

Explanation.— Apr.  8  +  4  mo.  =  Aug.  8,  the  due  date.  If  $200  were  paid 
May  19  (81  days  before  the  due  date),  the  loss  to  Crampton  would  be  the  use  of 
$200  for  81  days,  or  of  $1  for  16200  days.  If  $240  were  paid  June  2  (67  days 
before  the  due  date),  the  loss  to  Crampton  would  be  the  use  of  $240  iox  67  days,  or 

485-487 


334  AVERAGING      ACCOUNTS. 

of  $1  for  16080  days:  both  Solution. 

payments  involving  a  loss  £00  X  81  da.  =  16200  da. 

to  Crampton  of  the  use  of  ^  .^  v  G7   ''     :=  16080   " 

$1  for  32280  days.    Hence, 

to     restore     this     loss     to  440  32280 

Crampton,    he    should   be  ^q^q  _  ^440  =  $200,  balance  due. 

^:™'>:itr  Z^'^-^m  3^280  da.  ^  200  =  I6I  +  a.,  extension. 

=  $200)  for  as  many  days      Apr.  8  +  4  mo.  =  Aug.  8,  due  date. 

after  the  due  date  (Aug.  8)      Aug.  8  +  161  da.  =  Jan.  16,  1885. 

as   will   make    the  unpaid 

balance  ($200)  equivalent  to  the  use  of  $1  for  32280  days;  that  is,  for  ^^  of  ^2280 

days,  or  161  +  days. 

Rvile.—MidUphj  each  payment  by  the  number  of  days 
between  the  date  of  such  payment  and,  the  due  date,  and 
divide  the  sum  of  the  obtained  products  by  the  unpaid  bal- 
ance. Tlve  quotient  luill '  denote  the  number  of  days  to  count 
forward  from  the  due  date  to  find  the  equated  date. 

Note.— While  it  is  customary  as  well  as  equitable  to  proportionately  extend 
the  term  of  credit  on  the  balance  of  a  debt  if  a  part  thereof  has  been  prepaid,  the 
law  does  not  enforce  such  extension  if  the  creditor  Objects. 

Examples     for     Practice. 

1.  If,  on  March  3,  I  purchase  ^800  worth  of  merchandise  on  90 
days'  credit,  and  on  April  15  make  a  partial  payment  of  8400,  what 
is  the  equated  date  for  paying  the  balance  ? 

2.  On  May  5,  1883,  James  Atwater  sold  to  II.  P.  Underhill  an  in- 
voice of  goods  amounting  to  11500,  on  1  month's  credit.  On  May  10, 
H.  P.  Underhill  paid  1300,  and  on  May  20,  1570.  On  the  dWte  of 
the  second  payment,  II.  P.  Underhill  gave  an  interest-bearing  note, 
properly  dated,  for  the  unpaid  1)alance.  AVhat  was  the  date  of  the 
note.? 

3.  On  Aug.  15,  1884,  C.  F.  Dickinson  sold  an  invoice  of  merchan- 
dise for  $1200  on  90  days'  credit,  and  on  Sept.  20  he  received  from 
the  purchaser  $400.     When  in  equity  should  the  balance  be  paid  ? 

4.  I  sold  on  Sept.  5,  1884,  a  bill  of  goods  for  $875  on  3  months' 
credit.  AVhen  in  equity  should  I  receive  the  balance  if  on  Oct.  25, 
1884,  the  purchaser  made  a  partial  payment  of  $375  ? 

5.  On  Dec.  8,  1883,  a  manufacturer  sold  an  invoice  of  goods  to  a 
merchant  for  $1800,  on  3  months'  credit ;  and  on  Jan.  15,  1884,  the 
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manufacturer  bought  from  the  merchant  a  bill  of  goods  for  $2500  on 
which  he  was  allowed  no  credit.  What  is  the  equated  date  for  the 
merchant  to  receive  the  balance  due  from  the  manufacturer? 

6.  On  May  13,  1884,  J.  W.  Horn  sold  a  bill  of  goods  to  Kendall 
&  Co.,  amounting  to  $350,  on  2  months'  credit ;  and  on  June  1  Ken- 
dall &  Co.  paid  on  account  $250.  What  is  the  equated  date  foi 
J.  W.  Horn  to  receive  the  balance  due  him  ? 

7.  On  July  19,  1886,  E.  H.  Foley  bought  goods  to  the  amount  of 
$750  on  60  days'  credit ;  on  Aug.  3,  he  made  a  payment  thereon  of 
$230,  and  on  Sept.  5,  a  second  payment  of  8350.  What  is  the  equated 
date  for  Foley  to  pay  the  remainder  of  the  purchase  money  ? 

8.  On  Oct.  15,  1883,  B  bought  merchandise  of  A,  amounting  to 
$675,  on  3  months'  credit ;  on  Nov.  1,  B  paid  A  $225  on  account,  and 
on  Dee.  12,  B  paid  A  $340  additional,  and  gave  an  interest-bearing 
note  for  the  remainder.     What  was  the  date  of  the  note  ? 

9.  On  Jan.  12,  1884,  J.  Fagan  &  Son  sold  Ferguson  Bros.  &  Co.  a 
bill  of  merchandise  amounting  to  $1825,  on  3  months'  credit ;  and  on 
Feb.  11,  1884,  J.  Fagan  &  Son  borrowed  of  Ferguson  Bros.  &  Co. 
$2500.  What  should  be  the  date  of  an  interest-bearing  note  to  be 
given  by  J.  Fagan  &  Son  in  settlement  of  the  balance  due  Fergxison 
Bros.  &  Co.? 

10.  A  has  three  of  B's  notes  :  one  of  $375,  dated  Aug.  21,  1884, 
and  payable  in  3  months ;  one  of  $530,  dated  Sept.  3,  1884,  and  pay- 
able in  60  days ;  and  one  of  $425,  dated  Oct.  15,  1884,  and  payable 
in  4  months.  On  Nov.  1,  1884,  B  paid  A  $600,  canceled  his  three 
notes,  and  in  exchange  gave  a  single  note  for  the  remainder.  What 
was  the  date  of  the  latter  note  ? 


488. — To  find  the  equated  date  for  paying  the  balance   of  any 
account. 

Illustrative     Examples. 

1.   Average  the  following  ledger  account  : 

Dr.  0.  F.  Williams.  Cr. 


1886. 

J8S6. 

Oct.       6 

To  Mdse., 

$350 

00 

Nov.  8 

By  Cash, 

$300 

00 

Nov.    15 

450 

00 

"    25 

"       " 

200 

00 

Dec.      3 

<C                (( 

280 

00 

Dec.l2 

"  Sundries, 

500 

00 

"      22 

"     " 

520 

00 
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First  Solution. — Product  Method. 
FOCAL  DATE,  OCT.  0,  188C. 


Dates.        Time.       Items.        Products. 
Oct.     6=  6  da.  X    350  =    2100  da. 

Dates.        Time.       Items.         Products. 
31  +  Nov.    8=39  da.  x    300  =  11700  da. 

31  +  Xov.  15=46  "    X    450  =  20700  " 

31+     "    25=56"    X    200  =  11200" 

Gl  +  Dec.    3=64"    x    280  =  17920" 

61  + Dec.  12=73  "    x    500  =  36500  " 

61+    "     22=83  "    X    520  =  43160  " 

1600       83880  " 
1000       59400  " 

1000       59400  '•- 

600  )  24480  (  41 -days. 

Average  date  :  41  days  after  Oct.  0,  1886,  or  Xov.  10,  1886. 

Explanation. — Equating  the  debit  side  of  the  account  by  Rule  for  Product 
Method,  482,  it  is  seen  that  if  the  entire  bill  ($1600)  had  been  paid  on  Oct.  0, 
Williams  would  have  been  deprived  of  the  use  of  %1  for  83880  days  ;  and  similarly 
equating  the  credit  side,  it  is  seen  that  Williams  really  had  the  use  of  |1  of  hLs 
debits  for  59400  days  after  the  focal  date  :  leaving  a  net  deprivation  of  the  use  of 
$1  for  83880-59400.  or  24480  days.  Hence,  the  average,  date  for  Williams  to  pay 
the  balance  of  his  account  (§1600- $1000),  or  $600,  must  be  as  many  days  after  the 
focal  date  as  will  make  the  use  of  his  balance  ($600)  equivalent  to  the  use  of  $1  for 
24480  days  ;  that  is,  41  davs  after  Oct.  0,  or  Nov.  10,  1886. 


Second  Solution.— Intcre-^t  Method. 
FOCAL  DATE,  OCT.  0,  1S36  — RATE  PER  ANNUM  IC 


Mo.  Dates. 

Items. 

Interest. 

Mo.  Daies.              Items. 

Interest. 

0  .  Oct.     6 

.  $350. 

.      $0.70  (6  da.). 

1  .  Nov.  8  +  1.  $300. 

j  $3.00  (1  mo.). 
\      .90  (9  da.). 

(    4.50  (1  mo.). 

1  .Nov.  15  +  1 

450. 

.\    2.25  (15  da.). 
(      .15  (1  da.). 

/  2.00  (1  mo.). 
\  1.60  (24 da.). 
(      .13  (2  da.). 

1.     "    25  +  1.     200. 

I    5.60  (2  mo.). 

.  \      .28  (3  da.). 

(      .09  (1  da.). 

2.  Dec.   3  +  1 

280. 

I  10.00  (2  mo.). 
-  2.00  (12da.), 
(      .17  (Ida.). 

2.  Dec.  12  +  1.     500 

(  10.40  (2  mo.) 

3.     "22  +  1 

.     520  . 

$1600 
1000 

.]    3.64  (21  da.). 
(  •   .35  (2  da.). 

$27.96 
19.80 

$8.16 
3 

$1000 

$19.80 

$600 

Int.  of  $600  f or  3  da.  =  $.  60)  $24. 48  (41  —  days, 

Average  date  :  41  days  after  Oct.  0,  1886,  or  Nov.  10,  1816, 
488 


AVERAGING      ACCOUNTS.  337 

Explanation. — Equate  the  debit  side  by  Rule  for  Interest  Method,  4812, 
fmdiTiu:  that  if  the  entire  bill  ($1G00)  had  been  paid  on  Oct.  0,  Williams  would 
have  lost  interest  amounting  to  $37.96,  at  12%  per  annum.  Then  similarly  equato 
(he  credit  side,  finding  that  Williams  had  the  benefit  of  $1000  of  his  debits  after 
Oct.  0,  until  it  produced  $19.80  interest  at  12%  :  leaving,  on  the  basis  of  a  settle- 
ment on  Oct.  0,  a  net  loss  to  Williams  of  $27.96  — $19.80,  or  $8.16  of  interest. 
Hence,  in  equity,  Williams  should  retain  the  use  of  the  balance  of  his  account 
($600)  as  long  after  the  focal  date  as  will  enable  this  balance  to  produce  $8.16 
interest  ;  that  is,  41  days  after  Oct.  0,  1886,  or  Nov.  10,  1886. 


2.   Average  the  following  ledger  account : 
Dr.  S.  F.  Lee,  in  account  with  C.  E.  Hill. 


Cr. 


1885. 

18S5. 

Aug.  15 

To  Mdse., 

$300 

00 

Nov.  1 

By  Cash, 

$500 

00 

Sept.  8 

u     << 

500 

00 

"  20 

"   " 

200 

00 

0,ct.  20 

840 

00 

Dec.  3 

250 

00 

Dates.        Time.  Items.       Products. 

Aug.  15=15  da.  X  300=  4500  da. 

31  + Sept.  8=39  "  x  500=19500  " 

61  +  Oct.  20=81  "  X  840=68040  " 

1640  92040  " 
950 


First  Solution. — Product  Method. 
FOCAL  DATE,  AUG.  0,  ie85. 

Dates.  Ti7ne. 


Items.  Proditets.. 

92  + Nov.    1=  93  da.  X  500=  46500, da 

92+     "    20=112  "    x200=  22400  " 

122  + Dec.    3=125  "    x250=  3Vm  " 

950.    100150  "■ 
92040  " 


8110- 


690)  8110  (12-days. 
Average  date  :  12  days  before  Aug.  0,  1885,  or  July  19,  1885. 


Explanation. — Equating  each  side  as  in  111,  Ex.  1,  it  is  found  that,  on  the 
basis  of  a  settlement  on  the  focal  date  (Aug.  0,  1885)  the  debit  side  exhibits  a  loss 
to  Lee  of  the  use  of  $1  for  92040  days;  but  the  credit  side  shows  that  Lee  had  the 
use  of  $950  of  his  debits  after  Aug.  0,  until  it  was  equivalent  to  the  use  of  $1  for 
100150  days.  Hence,  on  the  basis  of  a  settlement  on  Aug.  0,  Lee  had  the  use  of  $1 
for  100150  —  92040,  or  8110  days  more  than  he  was  entitled  to,  and  Lee  should 
therefore  pay  the  balance  of  his  account  ($690)  as  many  days  before  the  focal  date 
as  will  make  the  use  of  this  balance  to  Hill  equivalent  to  the  use  of  $1  for  8110  da., 
that  is,  12  days  before  Aug.  0.  or  July  19,  1885. 
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Second  Solution, — Interest  Method. 
FOCAL  DATE,  AUG.  0,  1S85,-RATE  PEK  ANNUM,  IS^. 


>.  3at€s. 
Aug.  15 
Sept.  8  +  1 


Items. 

$300 

500 


a    Oct.  20  +  1       840 

$1040 

950 

$690 


Interest. 

$1.50  (15  da.). 
\  5.00  (1  mo.). 
\  1.50  (9  da.). 
\  16.80  (3  mo.). 
'i    5.88  (21  da.). 

$30.68 


Bates. 
Nov.  1 


Items. 

$500 


20  +  2       200 


4    Dec. 


250 


Interest. 
\  $15.00  (3  mo.). 
\  .50  (3  da.). 
6.00  (3  mo.). 
1.40  (21  da.). 
.07  (1  da.). 
10.00  (4  mo.). 
.42  (5  da.). 


$950       $33.39 
30.68 

$2.71 


Interest  of  $690  for  3  days  =  $.69 )  $8.13  ( 12  — 
Average  date  :  12  days  before  Aug.  0,  1885,  or  July  19,  1885. 

Explanation. — If  the  entire  bill  ($1640)  had  been  paid  Aug.  0,  Lee  would 
have  lost  interest  amounting  to  $30.68,  at  12^  per  annum;  but  he  had  the  use  of 
$950  of  his  debits  after  Aug.  0,  until  it  produced  $33.39  interest,  that  is,  $33.39 
—  $30.68,  or  $2.71  more  than  enough  to  offset  his  loss.  Hence,  Lee  should  pay 
the  balance  of  his  account  ($690)  as  many  days  before  Aug.  0  as  will  enable  it  by 
Aug.  0  to  accrue  $2.71,  and  thus  offset  the  interest  balance  against  him.  At  12%, 
it  will  require  $690  practically  12  days  to  accrue  $2.71  interest;  it  should  therefore 
be  paid  12  days  before  Aug.  0,  or  July  19. 


489.  Rules  for  averaging  any  account  containing  both  debit  and 
credit  items. 

Product  Method. — I.  Assume  as  a  convenient  focal  elate,  the 
last  day  of  the  calendar  month  preceding  the  date  of  the  ear- 
liest item  of  the  account  ;  and  multiphj  each  item  of  the 
account  by  the  difference  in  days  between  this  focal  date  and, 
the  date  at  which  such  item  falls  due. 

II.  Separately  add  the  obtained  products  of  each  side  of  the 
account,  and  divide  the  difference  between  the  sum  of  the  debit 
products  and  credit  products  by  the  balance  of  the  account. 

III.  The  quotient  will  denote  the  number  of  days  between  the 
focal  date  and  equated  date,  which  should  be  counted  forward 
from  the  focal  date  {added  to  it)  if  the  product  balance  and 
balance  of  account  are  on  the  same  side  of  the  account ;  or  be 
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counted  backward  from  the  focal  date  {subtracted  from  it)  if 
the  product  balaitce  and,  balance  of  account  are  on  opposite  sides. 

Note  1. — The  date  of  the  latest  item,  or  any  convenient  subsequent  date,  may 
bo  taken  as  the  focal  date.  The  quotient,  as  obtained  by  the  above  rule,  will  then 
denote  the  number  of  days  to  be  counted  backward  if  both  balances  are  on  the 
same  side  of  the  account,  or  to  be  counted  forward  if  on  opposite  sides — the  reverse 
of  what  is  required  by  the  rule. 

Note  2. — For  fractions  of  a  day,  apply  Note  1,  480 ;  and  for  fractions  of  a 
dollar,  apply  Note  2,  480. 

Interest  Method. — I.  Select  the  focal  date  as  directed  in  the 
preceding  Jhile ;  and  fiitd  the  interest  of  each  item  of  the  ac- 
count for  the  time  between  the  focal  date  and  its  due  date. 

II.  Find  the  difference  between  the  total  debit  interest  and 
total  credit  interest,  and  divide  three  tinies  this  difference  by 
one  thousaiulth  of  the  balance  of  the  account.  The  quotient 
will  denote  the  time  in  days  between  the  focal  date  and  equated 
date,  which  should  be  counted  forward  from  the  focal  date  if 
the  interest  balance  and  balance  of  account  are  on  the  same 
side,  or  counted  backward  from  the  focal  date  if  the  interest 
balance  and  balance  of  account  are  on  opposite  sides. 

Note  3. — The  focal  date  may  be  selected  by  Note  1,  in  which  case  the  process 
of  counting  backward  or  forward  must  be  in  agreement  with  said  note. 


Examples     for     Practice. 
Find  the  equated  date  for  paying  the  balances  of  the  following : 
Dr.         (Xo.  1.)  J.A.Harrison. 


Cr. 


May  12 


Dr. 


To  Mdse. 


(No.  2.) 


$575 


00 


1SS6. 
June  8 


By  Cash, 


T,  C.  Bruff  &  Co. 


S150  1  00 
Cr. 


1S85. 
Oct.   18 

Dr. 


To  Mdse., 
(No.  3. 


$348 


00 


1SS5. 
Nov.    5 


Bv  Cash, 


E.  Bensel  &  Co. 


$130     00 
Cr. 


1S86. 
Mar,  20  |  To  Mdse. 


$695  I  00 


1SS6. 
May     3  |  By  Cash, 


$340  I  00 
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Dr.         (No.  4.)  G.  A.  Hamiltox. 


Cr. 


1886. 
Jan.     9 


To  Mdse. 


§1890 


00 


1886. 
Mar. 


By  Cash, 


$250  j  00 


Dr. 

(No.  5.) 

W.  E.  Kendall  &  Son. 

C 

r. 

1886. 
June  25 

To  Mdse., 

$724     00 

ll    1886. 
1  July  10 

By  Cash. 

1513 

00 

Dr. 


(No.  6.) 


Jos.  Latimer. 


Or. 


1885. 
Feb.    2 

Dr. 


To  Mdse., 
(No.  7.) 


00 


1885. 
Apr.  15  I  By  Cash. 


0.  Foreman  &  Bro. 


$450  I  00 
Cr. 


1886. 

1 

1 

1886. 

i 

Apr.    5 

To  Mdse., 

$415 

00 

May    4 

By  Cash, 

$275  \  00 

May  21 

a 

327 

00  1 

"     15 

" 

112      00 

Dr.         (No.  8.) 


J.  J.  Janney. 


1885. 
Nov.  8 
Dec.    3 


To  Mdse. 


$380 
516 


1886. 
Jan.     3    By  Cash, 
I  Feb.  25  I  "      " 


$219     00 
410     00 


Dr.        (No.  9.)  John  B.  Hunton. 


Cr. 


1885. 

1    1885. 

' 

June  15 
July    8 
Sept.  23 

To  Mdse., 

,  $375 

'     250 

190 

00 
00 
00 

July    3 
Aug.  12 
Oct.     9 

By  Cash, 

'$150 
230 
210 

00 
00 
00 

Dr.        (No.  10.)  R.  W.  Merchant. 
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Or. 


1886. 
Aug.   4 
Sept.  30 
Oct.     8 

To  Mdse., 

1 

$815 
!     350 
1    480 

00 
00 
00 

1886. 
Aug.  15 
Sept.    6 
[Oct.   18 

Bv  Cash, 
"    Mdse., 
"    Cash, 

$500 
250 
390 

00 
00 
00 

AVERAGING     ACCOUNTS. 

Dr.        (No.  11.)  J.  11.  Butler. 


Dr.         (Xo.  12.) 


L.  J.  Ives. 


l^ 


^     Dr. 


(No.  13.) 


Jno.  W.  Graves. 


341 
Cr. 


1SS4. 

1S84. 

Apr.  19 

To  Mdsc, 

$175 

18 

May    8 

By  Mdse., 

$450 

00 

May    5 

..      • 

325 

25 

June    2 

" 

351 

40 

"      30 

«         .< 

536 

80 

"     17 

u 

258 

90 

June  10 

" 

275 

40 

Or. 


1SS5. 

1885. 

Sept.  18 

To  Mdse., 

$925 

12 

Sept.  30 

By  Cash, 

$325 

00 

"     25 

a            .< 

381 

75 

Oct.    15 

"    Sundries, 

600 

00 

Oct.     3 

i<               u 

426 

60 

Nov.  20 

"    Cash, 

500 

00 

"      19 

" 

241 

15 

Or. 


1886. 

1     1886. 

Jan.  21 

To  Mdse., 

$125 

00 

'Feb.     6 

By  Cash, 

$100 

00 

Feb.  15 

i(               u 

284 

75 

Mar.  18 

"       " 

220 

00 

Apr.    7 

u 

190 

45 

Apr.    3 

130 

00 

May  27 

" 

325 

65 

"      23 

200 

00 

Dr.         (No.  14.)  E.  C.  Berkeley. 


Dr. 


(No.  15.) 


L.  L.  Osmond. 


Cr. 


1884. 

1884. 

Jaly  27 

To  Mdse., 

$358 

30 

Aug.    1 

By  Cash, 

$350 

00 

Aug.  17 

<< 

215 

75 

Sept.  20 

" 

275 

00 

Sept.   3 

.< 

426 

40 

Oct.   15 

250 

00 

"     19 

" 

372 

95 

Cr. 


1883. 

1883. 

• 

Feb.  15 

To  Mdse., 

$825 

15 

Apr.    3 

By  Cash, 

$500 

00 

Mar.    9 

324 

58 

May  19 

375 

00 

'•     30 

175 

25 

"     31 

250 

00 

Apr.    8 

215 

45 

June    8 

340 

00 

May  21 

348 

30 

July  15 

210 

00 

June  15 

273 

25 

Aug.  20 

125 

00 

489 


342  AVER  AG  TNG      ACCOUNTS. 

Dr.        (No.  16.)  C.  E.  Nicol. 


Cr. 


18S4. 

1SS4. 

May  12 

To  Mdse.,  30  da., 

$700 

00 : 

June  18 

By  Cash, 

$200 

00 

June    5 

"       GO   " 

450 

00  i 

Aug.  20 

"       " 

400 

00 

July    8 

"      90   " 

825 

00 

jSept.    3 

"    Note,  30  da., 

300 

00 

Aug.    G 

"      Net 

340 

00  . 

Dr. 


(No.  17.) 


W.  H.  Devon. 


Or. 


1SS4. 

1884- 

1 

June  15 

To  Mdse.  @  30  da. 

$285 

00 

July    1 

By  Cash, 

$200 

00 

July  18 

"       "      "  10  " 

340 

00 

Aug.  10 

" 

300 

00 

Aug.    4 

"       "      "  GO  " 

782 

00 

Sept.    1 

"    Note,  60  da., 

1000 

•00 

"     17 

a        »        .<   90  " 

945 

00  1 

"     10 

"    Cash, 

400 

00 

Dr. 


(No.  18.)         W.  A.  Heitmueller. 


Cr. 


1884. 

1884. 

Sept.    5 

To  Mdse  @  60  da. 

$376 

00 

Oct.     9 

By  Cash, 

$350 

00 

Oct.     9 

"      "      "  30  " 

428 

00 

Nov.  10 

"      " 

275 

00 

Nov.  14 

"      -      "  60  " 

763 

00 

Dec.  10 

"      " 

360 

00 

Dec.     7 

"      "      "  10  " 

470 

00 

1885. 
Jan.     1 

.<.      .. 

200 

00 

Dr. 


(No.  19). 


W.  H.  Patrick. 


Cr. 


1884. 

1884. 

Jan.     4 

To  Mdse.  @  10  da. 

$550 

00 

Jan.     7 

By  Cash, 

$360 

00 

"        5 

"      "       "  30  " 

620 

00 

Feb.  15 

"      " 

290 

00 

H              r^ 

"      "       "  60  " 

123 

00 

Mar.    9 

"      " 

550 

00 

"           10 

"      "          Net 

470 

00 

Apr.  13 

"      " 

200 

00 

Feb.   15 

"      "       "  90  da. 

375 

00  1 

May    5 

"      " 

125 

00 

Dr. 


(No.  20.)        S.  F.  Lackland. 
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Or. 


1884. 

1884. 

Apr.  18 

To  Mdse.,    3  mo. 

$1375 

00 

July     2 

By  Note,  3  mo. 

$1500 

00 

May   14 

"      "        60  da. 

2725 

00 

Sept.  29 

"    Cash, 

1250 

00 

June  16 

u      "        30  " 

966 

00 

1885. 

July     7 

"      "        10  " 

720 

00 

Jan.  15 
"     20 

" 

890 
1200 

CO 
00 

Dr. 
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(No.  21.)  E.  H.  Norman.  Or. 


1885. 

Feb. 

4 

Mar. 

12 

April 

8 

May 

12 

June 

8 

To  Mdse,,  90  da. 


1885. 

$1284 

64 

Mar.  12 

1262 

28 

June  17 

1480 

37 

July  24 

2474 

88 

"  31 

1320 

83 

By  Note,  60  da., 
'•   Cash, 
"   Note,  3  mo., 
"   Cash, 


$1298 
2480 
2648 
1000 


Dr. 


(No.  22.)        M.  E.  Whitney. 


Or. 


1885. 

1885. 

Apr,  12 

To  Mdse.,  30  da. 

$648 

78 

May  24 

By  Cash, 

$543 

36 

May  23 

"   "   60  " 

212 

22 

Aug.  24 

"   '• 

367 

27 

June  10 

'«   "   30  " 

284 

17 

Sept.  4 

"   '« 

763 

74 

July  28 

"   "   90  " 

374 

83 

"  20 

"   •• 

650 

63 

Dr. 


(No.  23.)    E.  G.  Taylor  &  Co. 


Cr. 


1884. 

1884. 

Sept.  3 

To  Mdse.,  60  da. 

$963 

50 

Oct.  1 

By  Cash, 

$1000 

00 

9 

"   "   30  " 

432 

82 

Nov.  4 

"   " 

500 

00 

Oct.  13 

"   "    4  mo. 

490 

37 

"  15 

"  Dft.,  30  da., 

260 

53 

"   17 

"   "   10  da. 

786 

39 

Dec.  17 

"  Cash, 

1000 

00 

Nov.  3 

"   "    3  mo. 

512 

40 

"   24 

"  Cash, 

1000 

00 

1885. 

Dec.  4 

"  Mdse.,  90  da. 

826 

52 

Jan.  5 

By  Acceptance,  CO  d. 

1250 

00 

"   21 

"   "    Net. 

973 

86 

Feb.  15 

"  Cash, 

500 

00 

1885. 
Jan.  15 
Feb.  3 

Mar.  3 

"  Note,  3  mo.,  ! 

1000 

00 

To  Acceptance,  3  mo. 
"Mdse.,  4  mo. 

1000 
821 

00 

82 

Apr.  15 
May  2 

"  Cash, 

200 
1000 

00 
00 

Mar.  7 

"   "    30  da. 

723 

67 
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490.  "When  a  consignment  arrives,  the  consignee  pays  the  freight 
cTiarges  and  other  necessary  items  of  expense,  and  frequently  makes 
casn  advances  on  the  consignment,  charging  interest  on  all  advances 
or  retaining  the  net  proceeds  sufficiently  long  to  ofEset  the  accrued 
interest. 
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Rem.— Except  as  to  finding  the  date  for  the  commission,  the  method  of  averaging 
accounts  sales  is  similar  to  that  of  averaging  other  accounts  involving  both  debit 
and  credit  items. 

491.  To  find  the  equated  date  for  paying  the  net  proceeds  of  an 
account  sales. 

Illustrative     Example. 

Find  the  equated  date  for  paying  the  net  proceeds  of  the  following 
account  sales  of  255  bbl.  of  pork,  received  from  E.  Meredith  &  Co., 
Chicago,  to  be  sold  on  their  account  and  risk  : 

April  12,  Sold  75  bbl.  @  12.00,  Cash, 

May      9,     "     80    ''     @  13-00,      " 

June  17,     -     60    "     @  13.50,      '' 

Aug.  28,     "     40    ''     @.  12.50,      " 


1880. 


■1900.00 
1040.00 

810.00 

500.00  $3250.00 


Charges : 

April    3,  To  cash  for  freight  and  cartage.  1252. 00 

"       3,  '•  cooperage 12.00 

3,  "  advertising  and  insurance    .  15.00 

June  20,  "  cash  advanced  consignor    .  300.00 

Aug.  28,  "•  storage 14.00 

Commission  at  4^  (on  $3250)  130.00 
Net  proceeds,  .... 


$723.00 

$2527.00 


Explanation. — Fii-st  find 
the  equated  date  of  sales  by- 
Interest  Method,  482,  and 
lake  it  (May  28)  as  the  date 
(Af  the  total  sales  ($3250)  and 
of  the  commission  ($130). 
Then  average  the  account  by- 
Interest  Method,  489,  ob- 
taining May  31,  1886,  as  the 
equated  date  for  paying  the 
net  proceeds  ($2527). 


Solution- 

Daie  of  Sales. 
0     Apr.  12 

9 


-Focal  date,  Apr.  0,  1886. 


May 

June  17  +  1 
Aug.  28  +  2 


Sales. 
$900 

1040 

810 

500 
$3250 


Interest. 

$3.60 

10.40 

3.12 

16.20 

4.86 

25.00 

$63.18 

3 


3.25)$189.54(58  +  aa. 
Apr.  0  +  58  da  =  May  28,  equated  date  1625 

of  commission.  2704 

2600 
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Mo.       Dates.    Charges. 


^Apr.     3 

"         3 

(    '•         3 

252  . 

12. 

15  . 

$279  . 

.  June  20  + 

1  300. 

.  Aug.  28  + 

2     14. 

1  .  May 


$723 


I  Mo.    Dates. 


1  .  May  28 


$  .28  (3  da.). 
\  6.00  (2  mo.). 
]  2.10  (21  da.). 
.70  (5  mo.). 
(  1.30  (1  mo.). 
-  1.17  (27  da.). 
(  .04  (1  da.). 
$11.59 


Sales. 

Interest. 

,    $32.50  (1  mo.). 

.   ■]      29.25  (27 da.). 

(        1.08  (1  da.). 

$3250  . 

$3250 

$(52.83 

723 

11.59 

$2527 

$51.24 
3 

$2,527)  $153,720(61. 
Apr.  0  +  61  da.=May  31,  equated  date 
for  paying  the  net  proceeds  ($2527). 


Rule. — I.  Iftlie  sales  have  heen  effected  at  different  dates,  find 
the  equated  date  of  sales  hy  483,  and  take  the  result  as  the 
date  of  commission  and  of  total  sales. 

II.  Wjnte  the  total  sales  as  a  credit  item,  and  the  several 
charges  as  debit  items ;  and  find  the  equated  date  for  paying 
the  net  proceeds  or  balance  of  the  account  by  489. 


Examples     for     Practice. 

1.   Find  the  equated  date  for  paying  the  net  proceeds  of  tlie  fol- 
lowing account  sales  : 

Baltimore,  Md.,  May  1,  188 ^. 
Accoutit  Sales  of  Flour, 

Sold  for  account  of  Jxo.  (>.  IIixox  &  Co., 

By  J.  J.  Davies  &  Son. 


150  bbl.  to  G.  M.  Bennett  @  $6,     cash 
160    "     "  I).  E.  Puie        @  $7, 
90    "     "  K.  C.  Wheeler  @  $6, 
200    "     "  R.  M.  Wen-      @  $6=s   "    , 

Charges  : 

Freight  and  Drayage 

Advertising  and  Insurance 

Advance  on  Consignment 

Cooperage   .  - 

Commission  2  % 

Net  Proceeds  per  Average 


18Si. 

Jan. 

18 

Feb. 

5 

Mar. 

19 

Apr. 

27 

Jan. 

6 

" 

6 

" 

30 

Feb. 

13 

*** 

** 

! 
1 

**** 

** 

*** 

** 

**** 

** 

**** 

$175 

00 

25 

00 

600 

00 

16 

70 

** 

** 

*** 

**** 
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Arrange  the  following  in  the  form  of  accounts  sales,  as  in  the  pre- 
ceding example,  and  find  the  net  proceeds  of  each  account,  with  the 
equated  date  of  its  payment : 

2.  J.  B.  Perrie,  of  Baltimore,  sold  for  account  and  risk  of  J.  E. 
Huntt,  of  Washington,  the  following  :  1884 — Mar.  15,  30  bbl.  mess 
beef  at  $11.25  ;  Apr.  2,  75  bbl.  mess  beef  at  $10.95  ;  Apr.  18,  50  bbl. 
mess  beef  at  $11.15  ;  Apr.  30,  25  bbl.  mess  beef  at  $11.05.  The 
charges  are  :  Mar.  8,  freight,  $50 ;  Mar.  9,  cartage,  $12  ;  Apr.  30, 
storage,  $9  ;  commission,  2%. 

3.  On  Oct.  15,  1883,  C.  J.  Joyce,  of  New  Orleans,  sold  for  account 
of  S.  R.  Reveira,  of  Rio  Janeiro,  350  bags,  46257  lb.,  coffee  at  11|^  ; 
119  bags,  15712  lb.,  at  llf5^ ;  220  bags,  29043  lb.,  at  11|^.  The 
charges  were  :  Oct.  10,  drayage,  $75  ;  Oct.  13,  advertising,  $3.50  ;  Oct. 
15,  sundries,  $12.75;  commission,  1\%. 

4.  W.  H.  Rogers  &  Co.,  of  Philadelphia,  sold  for  account  of  R.  0. 
Phelps,  of  Boston,  the  following  consignment  of  Young  Hyson  tea  : 
1886— Mar.  3,  20  half-chests,  1210  lb.,  at  65^  ;  Apr.  12,  44  half-chests, 
2640  lb.,  at  72^/ ;  May  5,  130  half-chests,  7635  lb.,  at  68^.  The 
charges  are  :  Feb.  24,  freight,  $25  ;  Mar.  1,  cartage,  $2.25  ;  Mar.  20, 
cash  advanced  on  consignment,  $250  ;  commission,  o%. 

5.  W.  Tippett,  of  New  York,  sold  for  account  of  R.  Moss,  of 
Chicago,  the  following:  1886— May  12,  9280  lb.  bacon  at  6^^; 
May  25,  15370  lb.  bacon  at  6|^  ;  and  June  18,  25396  lb.  bacon  at  6|{^. 
The  charges  were  :  May  15,  cash  advanced  Moss,  $500  ;  May  2,  dray- 
age, $18  ;  commission,  1\%. 

CASH    BALANCE. 

492.  The  Cash  Balance  is  tlie  sum  due  on  an  account  current  at 
a  specified  date. 

Rem.  1. — An  Account  Current  is  a  statement  of  the  gross  debits  and  credits  of 
each  business  transaction,  within  a  certain  period,  between  two  houses  ;  and  may 
be  rendered  annually,  semi-annually,  quarterly,  or  monthly. 

Rem.  2. — Interest  is  usually,  though  not  invariably,  charged  on  the  balance  of 
an  account  ;  that  being  regulated  by  a  previous  understanding  between  the  parties 
thereto,  or  by  the  usage  of  each  particular  business. 

Rem.  3. — To  charge  interest  on  periodical  balances  and  carry  the  amount  to  a 
new  account,  is  virtually  compounding  interest.  Hence,  the  oftencr  accounts  are 
closed,  the  more  unfavorable  it  will  prove  to  the  debtor.  Some  merchants,  how- 
ever, who  render  accounts  current  oftener  than  once  a  year,  do  not  carry  the  inter- 
est balance  to  the  main  column  of  the  account  until  the  end  of  the  year. 
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493.    To  find  the  cash  balance  of  an  account  at  a  given  date. 


Illustrative     Example. 

Find  the  cash  bahince,  Sept.  30,  188G,  on  the  following  account, 
including  interest  at  6^  : 

Dr.  Wm.  Callen,  in  %  current  with  H.  A.  Rice.  Cr. 


1886. 

1S86. 

Feb.    5 

To  Mdse. 

30  da., 

$284 

00  i 

Apr.  30 

By  Cash, 

$200 

00 

Mar.    7 

"       " 

a       '' 

370 

00 

May  18 

a          a 

300 

00 

Apr.  12 

«' 

"       " 

590 

00 

Aug.  28 

U              4. 

120 

00 

May  24 

"   Cash, 

840 

00 

Sept.  15 

"          " 

124 

00 

First  Solution.— 7rt/eres<  Method— Assumed  Bate  12%, 


Dm  dates. 

Kerns. 

Time. 

Interest. 

Credit  dates. 

Items. 

nme. 

Interest. 

1SS6. 

mo. 

da. 

ISSG. 

mo. 

da. 

Mar.     7, 

$284 

6 

27 

•  i  $17.04 
i      2.56 

Apr.   30, 

$200 

5 

3 

j  $10.00 
\        .20 

Apr.     6, 

370 

5 

27 

(    18.50 
]      3.33 

May    18, 

300 

4 

15 

(    12.00 
\      1.50 

May   12, 

590 

4 

21 

i    23.60 
i      4.13 

Aug.  28, 

120 

1 

3 

j      1.20 
i       .12 

May  24, 

840 

$2084 
744 

4 

9 

i    33.60 

]      2.52 

$105.28 

25.64 

Sept.  15, 

124 

$744. 

0 

15 

.62 
$25.64 

1340 

2)79.64, 

interest  balance,  at 

12%. 

39.82 

$39.82, 

" 

«'           " 

6%. 

$1379.82,  cash  balance. 

Explanation. — First  add  the  term  of  credit  to  the  date  of  each  credit  item, 
to  find  its  due  date  ;  then  compute  interest  on  each  item  from  its  due  date  to  the 
date  of  settlement  (Sept.  30)  at  any  convenient  rate,  say  12%  as  in  the  solution, 
obtaining  $105.28  as  the  total  debit  interest,  and  $25.64  as  the  total  credit  interest. 
Subtract  the  less  from  the  greater,  obtaining  $79.64  as  the  interest  balance  at  12% 
per  annum  ;  then  divide  by  2,  obtaining  $39.82  as  the  correct  interest  balance  at 
6%.  Since  both  the  interest  balance  ($39.82)  and  the  balance  of  items  ($1340)  are 
on  the  same  side,  that  is,  owed  by  the  same  party  (y^ra.  Callen),  their  sura 
($1379.82)  must  be  the  cash  balance  due  by  Callen  on  Sept.  30,  1886. 

If  the  interest  balance  had  been  on  the  opposite  or  credit  side,  it  would  have 
been  in  favor  of  Callen  ;  and  the  cash  balance  against  him  would  have  been  tho 
difference  between  the  balance  of  the  items  and  the  interest  balance. 
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Second  Solution. — Product  Method. 


Dm  dates. 

Items.      Days. 

Products. 

Credit  dates 

Items.      Days. 

ProdticU. 

1886. 

1886. 

Mar.     7, 

1284  X  207 

=      58788 

Apr.  30, 

$200  X  153 

=      30600 

Apr.     6, 

370  X  177 

=      65490 

May    18, 

300  X  135 

=      40500 

May    12, 

590  X  141 

=      83190 

Aug.  28, 

120  X     33 

=        3960 

May   24, 

840  X  129 

=    108360 

Sept.  15, 

124  X     15 

=        1860 

$2084 

315828 

744 

76920 

744 

76920 

Bal.  of  ftems: 

=  $1340 

6 ) 238908 

39.82 

39.818, 

balance  of 

nterest. 

$1379.82  =  Cash  balance. 

Explanation. — Multiplying  each  item  by  the  number  of  days  between  its  due 
date  and  the  date  of  settlement  (Sept.  30),  it  is  found  that  the  total  debit  interest 
is  equivalent  to  the  interest  of  $1  for  315828  days,  and  the  total  credit  interest  to 
the  interest  of  $1  for  76920  days.  The  balance  of  interest  against  Callen  is  there- 
fore equivalent  to  the  interest  of  $1  for  315828  —  76920,  or  238908  days.  At  6% 
per  annum,  the  interest  of  $1  is  \  as  many  mills  as  there  are  days  (316)  ;  hence, 
divide  238908  by  6,  obtaining  39818  mills,  or  $39,818.  Continue  as  already 
explained  in  the  first  solution. 

Interest  Rule. — I.  Compute  the  irvterest  of  each  item  from 
its  due  date  to  the  date  of  settlement.  TJie  difference  between 
the  total  debit  interest  and  total  credit  interest  will  be  the  bal- 
ance of  interest. 

II.  To  find  the  cash  balance,  add  the  balance  of  interest  to 
the  balance  of  items  if  both  are  on  the  same  side ;  or  subtract 
if  on  opposite  sides. 


Product  Rule. — I.  Multiply  each  item  by  the  number  of 
days  between  its  due  date  and  the  date  of  settlement.  Tlie  dif- 
ference between  the  toted  debit  product  and  total  credit  product 
will  be  the  balance  of  products. 

II.  Divide  the  balance  of  products  by  6  to  find  the  balance  of 
interest  in  mills,  at  6%  per  annum ;  then  find  the  cash  balance 
as  by  II,  Interest  Method. 

Note  1. — If  the  due  date  of  an  item  extends  beyond  the  date  of  settlement, 
either  subtract  the  interest  for  the  intervening  time  from  the  interest  on  its  own 
side  or  add  it  to  the  interest  on  the  opposite  side.     The  latter  is  the  usual  practice. 

Note  2. — The  cash  balance  can  also  be  obtained  by  averaging  the  account 

493 


CA  S  H     BALA  NC  E. 


349 


(489)  to  find  the  equated  date  for  tlic  payment  of  the  balance,  and  computing 
interest  on  the  balance  for  the  time  between  the  equated  date  and  the  date  of  set- 
tlement ;  adding  the  interest  to  the  balance  of  the  items,  if  tlie  equated  date  is 
earlier  than  the  date  of  settlement,  or  subtracting  if  the  equated  date  is  later. 


Examples     for     Practice. 

1.  Find  the  cash  balance  of  tlie  following  account  on  Sept.  12, 
1885,  at  6^  interest : 

Dr.         Robert  Tyler  in  account  with  John  A.  Hill.  6V. 


1885. 

18S5. 

June  8 

To  Mdse., 

$900 

00 

June  15 

By  Cash, 

$500 

00 

"  25 

" 

300 

00  j 

iJulY  8 

" 

600 

00 

July  20 

" 

750 

00 

Aug.  12 

" 

850 

00 

Aug.  2 

" 

290 

00 

2.  Find  the  cash  balance  of  the  following  account  on  July  1,  1886, 
at  6^  interest : 


Dr. 


W.  R.  Wirt  in  account  with  T.  S.  Stone. 


Cr. 


1886. 

1 
i 

1886. 

Jan.  1 

To  Balance, 

'  $325 

00 

Feb.  1 

By  Cash, 

$325 

00 

Feb.  8 

"  Mdse., 

450 

00 

Mar.  1 

" 

400 

00 

Mar.  20 

" 

386 

00 

May  13 

" 

250 

00 

May  2 

"   " 

530 

00 

June  5 

" 

300 

.00 

3.  Find  the  cash  balance  of  the  following  account  on  Dec.  1,  1886, 
at  %%  interest : 

Dr.  J.  R.  Pope  in  account  tvith  W.  J.  Blair.  Cr. 


18S6. 

1886. 

Feb.  5 

To  Mdse.,  30  da.. 

$284 

00 

Apr.  30 

By  Cash, 

$200 

00 

Mar.  7 

60  " 

370 

00 

May  18 

"   " 

300 

00 

Apr.  12 

30  " 

590 

00 

Aug.  28 

"  Note,  30  da., 

120 

00 

May  24 

"  Cash, 

840 

00 

Sept.  15 

"  Cash, 

124 

00 

June  1 

"  Mdse.,  60  da.. 

350 

00 

"  25 

a         i. 

350 

00 

"  20 

"   "   30  " 

425 

00 

Oct.  3 

"  Note,  CO  da., 

500 

00 

July  12 

"   "   10  " 

860 

00 

"  18 

"  Cash, 

250 

00 

"  25 

"   Cash, 

175 

00 

Nov.  5 

"  Note,  30  da. 

300 

00 

Aug.  3 

"  Mdse.,  30  da., 

328 

00 

''  20 

"  Cash, 

200 

00 

Sept.  8 

"   -   CO  " 

290 

00 
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4.  The  following  account  was  settled  on  Aug,  15,  1884.     Find  the 
amount  paid,  interest  &%. 

Dr.  C.  F.  Haines  in  account  with  A.  S.  Potter.  Cr. 


1884. 

1884. 

Jan.   13 

To  Mdse.,  30  da., 

$450 

00  1 

Feb.    2 

By  Cash, 

$300 

00 

Feb.  10 

"       "        10    " 

872 

00 

Mar.  13 

"      " 

1000 

00 

"      16 

'•       "        60    " 

920 

00  i 

Apr.    5 

<<      w 

200 

00 

Mar.    3 

"  Cash, 

500 

00 

May     7 

i<      .. 

500 

00 

Apr.     5 

"  Mdse.,  30    " 

638 

00 

June  19 

i<      .< 

400 

00 

May  29 

"       "       Net 

424 

00 

5.  Find  the  amount  due  on  the  following  account  current  on  Sept. 
1,  1885,  including  interest  at  7^  : 

Dr.        E.  A.  Ellicott  in  %  current  with  R.  S.  Bristol.       Cr. 


% 

i 

h' 

Int. 

Amts. 

e 

Int. 

Amts. 

^ 

1885. 

C( 

1885. 

Jan.    1 

Balance. 

$1421 

52 

Jan.  10 

Cash, 

$1000 

00 

"       5 

Mdse.,  30  da. 

127 

CO 

Feb. 15 

" 

675 

00 

"     17 

"       60 " 

230 

40 

Mar.  7 

Note,  90  da. 

500 

00 

Feb.   9 

Cash, 

500 

00 

Apr.  15 

Cash, 

300 

00 

"     15 

Mdse.,  Net, 

783 

50 

May  20 

" 

250 

00 

Mar.  7 

"       30  da. 

176 

25 

June  14 

" 

200 

00 

Apr.    3 

"       30  " 

217 

60 

"     25 

" 

360 

00 

May  19 

BUI,  J.  0.  S. 

75 

85 

June  14 

Mdse.,  lOda. 

126 

84 

"      23 

"       30" 

185 

90 

PARTNERSHIP. 

494.  A  Partnership  is  an  association  of  two  or  more  persons  who 
combine  their  capital,  skill,  labor,  or  all  of  them,  for  the  purpose  of 
conducting  business  ;  each  person  sharing  the  gains  or  losses  in  a 
certain  proportion  as  stipulated  in  their  agreement. 

Rem.  1. — Such  an  association  is  called  a  firm.,  a  house,  or  a  company,  and  de- 
rives its  name  from  the  parties  of  whom  it  is  composed;  as  J.  E.  Scott  &  Co., 
Wood  &  Fisher,  etc.     Each  individual  of  the  association  is  called  a  partner. 

Rem.  2.— An  Active  Partner  is  one  who  is  publicly  known  as  such,  sharing  in 
all  the  profits  or  losses  of  the  business.  A  Silent  Partner  is  one  who,  though 
actually  a  partner,  is  not  publicly  known  as  such,  his  name  being  concealed  to 
avoid  liability  to  the  creditors  of  the  firm.     If,  however,  it  should  become  known 
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that  lie  has  an  actual  intorcst  in  tlic  business,  ho  may  bo  held  equally  liable  with 
the  other  partners  for  all  debts  of  the  firm.  A  Special  Partner  is  one  who  fur- 
nishes a  certain  portion  of  the  capital  of  the  firm,  and  holds  himself  liable  for  that 
amount  only.  If,  however,  the  extent  of  his  liability  is  not  published  and  legally 
recorded,  he  can  be  held  equally  liable  with  the  other  partners.  A  Nominal 
Partner  is  one  who  has  no  real  interest  in  the  business,  but  who  assumes  the 
responsibility  of  a  partner  by  lending  his  name  and  credit  to  the  partnership. 

495.  The  Capital  of  a  firm  is  the  money  or  property  invested  in 
the  business. 

Rem.  1.— The  Assets  or  Resources  of  a  firm  are  its  entire  property,  inchiding 
all  debts  or  obligations  due  the  firm. 

Rem.  2.— Tlio  Liabilities  of  a  firm  embrace  all  the  debts  or  obligations  due  by 
the  firm  to  its  creditors. 

Rem.  3.— The  Net  Capital  of  a  firm  is  the  excess  of  its  assets  or  resources  over 
its  outside  liabilities  ;  that  is,  other  liabilities  than  such  as  stand  to  any  partner's 
credit. 

496.  The  Insolvency  of  a  firm  is  the  total  sum  due  the  creditors 
in  excess  of  the  firm's  assets  or  resources. 

Rem.  1. — A  firm  is  said  to  be  insolvent  when  it  owes  more  than  its  assets  will 
enable  it  to  pay. 

Rem.  2.— When  a  firm  commences  business  insolvent  and  realizes  a  gain 
which  is  less  than  the  original  insolvency,  the  remaining  insolvency  is  called  their 
net  insolvency. 

497.  The  Investment  of  a  partner  is  the  aggregate  of  the  money 
or  property  contributed  by  him  to  the  capital  of  the  firm. 

Rem.  1.— The  Net  Investment  of  a  partner  is  the  difference  between  the 
sum  of  his  investments  and  the  sum  of  his  withdrawals. 

Rem.  2.— The  Average  Investment  of  a  partner  is  the  average  sum  in  con- 
tinuous use  of  the  firm,  when  several  investments,  withdrawals,  or  both,  have  been 
made  by  him  at  dififerent  times. 

498.  The  Net  Gain  is  the  excess  of  the  total  gains  of  a  firm  over 
its  total  losses,  Avithin  a  certain  period. 

499.  The  Net  Loss  of  a  firm  is  the  excess  of  its  total  losses  over 
its  total  gains,  within  a  given  period. 

500.  A  Partnership  Contract  is  a  written  instrument,  setting 
forth  the  agreement  between  tlie  partners,  specifying  the  amount  of 
each  partner's  investment,  the  limitation  of  the  partnership,  the  pro- 
portion allowed  to  be  withdrawn  by  each  partner,  the  proportion  of 
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profit  or  loss  to  each  partner,  and  such  other  particulars  as  may  be 
deemed  necessary. 

Rem. — A  partner  may  receive  a  regular  salary  in  addition  to  his  proportionate 
share  of  the  profits  for  taking  charge  of  the  books,  or  for  some  other  special  duty. 
A  salary  to  a  partner  is  an  indebtedness  of  the  firm,  which  is  placed  to  the  credit 
of  the  salaried  partner  at  the  close  of  each  month,  at  the  close  of  the  year,  at 
its  average  due  date,  etc.,  according  to  the  partnership  contract.  In  the  follow- 
ing examples,  a  salary  is  supposed  .to  be  charged  at  the  close  6f  the  year. 

501.  Computations  in  Partnership  are  made  in  accordance  with 
the  following  formulas  : 

{1.)  Present  ivorth  =  resources  —  liabilities. 
(?.)  Present  insolvency  =  liabilities  —  resources. 

(  greater  capital  at  closing  —  capital  at  commencing. 
(3.)  Gain  —  }  insolvency  at  commencing  +  capital  at  closing. 

(  greater  insolvency  at  commencing  —  insolvency  at  closi7ig. 

!  greater  capital  at  cotnmeneing  —  capital  at  closing, 
capital  at  commencing  +  insolvency  at  closing, 
greater  insolvency  at  closing —  insolvency  at  commencing. 
i  greater  capital  at  closing  —  gain. 
(5.)  Capital  at  commencing  =  <  less  capital  at  closing  +  loss, 
( loss  —  insolvency  at  closing. 
(  less  capital  at  commencing  +  gain. 
((?.)  Capital  at  closing  =  •<  greater  capital  at  commencing  —  loss. 
(  gain  —  insolvency  at  commencing. 
(  gain  —  capital  at  closing. 
(7.)  Insolvency  at  commencing  —  I  less  insolvency  at  closing  +  gain. 

{  greater  insolvency  at  closing  —  loss. 
[  loss  greater  than  capital  —  capital. 
(8.)  Insolvency  at  closing  =  }  less  insolvency  at  commencing  +  loss. 

{  greater  insolvency  at  commencing  —  gai7i. 

Examples    for    Practice. 
What  is  the  gain  or  loss  in  1885  ? 

1.  Capital  Jan.  1,  '85,  14150.75  ;  capital  Jan.  1,  'SG,  18175.09. 

2.  Insolvency  Jan.  1,  '85, 12375.80;  capital  Jan.  1,  '86,  $2846.30. 

3.  Insolv.  Jan.  1,  '85,  .$12420.38;  insolv.  Jan.  1,  '86,  $5407.25. 

4.  Capital  Jan.  1,  '85,  $7250.19  ;  capital  Jan.  1,  '86,  $3251.28. 

5.  Capital  Jan.  1,  '85,  $5260.80;  insolvency  Jan.  1,  '86,  $1380.30. 

6.  Insolv.  Jan.  1,  '85,  $3243.25;  insolv.  Jan.  1,  '86,  $5124.50. 
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What  is  the  capital  or  insolvency  on  Jan.  I,  1885  ? 

7.  Gain  in  1885,  $1825.50  ;  capital  Jan.  1,  '86,  $4760.50. 

8.  Loss  in  1885,  83257.25  ;  capital  Jan.  1,  '86,  $5172.90. 

9.  Loss  in  1885,  $8254.20  ;  insolvency  Jan.  1,  '86,  62125. 

10.  Gain  in  1885,  $5139.25  ;  capital  Jan.  1,  '86,  S4150.25. 

11.  Gain  in  1885,  $2730.45  ;  insolvency  Jan.  1,  '86,  $9140.25. 

12.  Loss  in  1885,  $2172.80  ;  insolvency  Jan.  1,  '86,  $5282.30. 

What  is  the  capital  or  insolvency  on  Jan.  I,  1886? 

13.  Capital  Jan.  1,  '85,  $9284.16  ;  gain  in  '85,  $4264.15. 

14.  Capital  Jan.  1,  '85  $18275.32  ;  loss  in  '85,  $2769.40. 

15.  Insolvency  Jan.  1,  '85,  $391.26  ;  gain  in  '85,  $2825.50. 

16.  Capital  Jan.  1,  '85,  $1126.40  ;  loss  in  '85,  $3285.16. 

17.  Insolvency  Jan.  1,  '85,  $1926.42  ;  loss  in  '85,  $1815.20. 

■  18.  Insolvency  Jan.  1,  '85,  81538.25  ;  gain  in  '85,  $1282.95. 

19.  The  firm  of  Sonn  and  Jones  commenced  business  with  the 
following   resources  :    Cash  $13500,  real  estate  $12000,  merchandise 

>$17000.     They  owed  on  personal  accounts  $7500,  and  on  bills  payable 
810000.     What  was  their  net  capital  ? 

20.  In  the  above  example  what  was  the  net  gain  or  loss  at  the  end 
of  the  first  year,  if  they  then  had  in  stock  merchandise  821000,  due 
them  on  personal  accounts  813522,  bills  receivable  89527,  real  estate 
817000  ;  and  they  owed  on  personal  accounts  $14712,  and  on  notes 
812356.50  ? 

21.  The  capital  of  a  firm  at  commencing  business,  Jan.  1,  1885, 
consisted  of  cash  $1000,  merchandise  $1200,  bills  receivable  8900.  At 
the  end  of  that  year  they  had  on  hand,  cash  $800,  merchandise  $1500, 
bills  receivable  8500,  and  owed  on  personal  accounts  82500,  and  on 
outstanding  notes  81800.  What  was  the  condition  of  the  firm  at  the 
end  of  the  year  ? 

22.  If,  in  Ex.  21,  the  firm  had  been  permitted  to  continue  in 
business  at  the  end  of  1885,  and  on  Jan.  1,  1887,  their  assets  were, 
cash  8750.21,  bills  receivable,  81352,  personal  accounts  82126.74,  mer^ 
chandise  81722;  and  their  liabilities  were,  personal  accounts  81982, 
bills  payable  81562 ;  what  was  the  condition  of  the  firm  on  Jan.  1, 
1887  ?    What  was  tlie  net  gain  or  loss  during  1886  ? 

23.  A  firm  commenced  business  as  follows  :  Assets — cash  87500, 
merchandise  on  hand  84500,  personal  accounts  due  the  firm  83200, 
bills  receivable  8875.     Liabilities— due  by  the  firm  on  personal  ac- 
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counts  12500,  bills  payable  $3600.  At  the  end  of  the  first  year  they 
had  18000  in  cash,  $5600  in  merchandise,  $4100  due  the  firm  on  per- 
sonal accounts  ;  and  they  owed  $4000  on  personal  accounts,  and  $900 
on  outstanding  notes.     What  was  the  net  gain  or  loss  of  the  firm  ? 

24.  On  Jan,  1,  1885,  J.  R.  Mills  entered  into  copartnership  with 
D.  E.  Snow,  the  former  investing  $2800  and  the  latter  $2200.  At  the 
end  of  the  year  the  firm  had  merchandise  on  hand  worth  $3282,  cash 
in  bank  $4625,  bills  receivable  $3500  ;  and  owed  J.  A.  Watson  $1200, 
and  bills  payable  $1827.     What  was  the  net  gain  of  the  firm  ? 

25.  J.  B.  Perrie  and  H.  H.  Pfpiffer  engaged  in  partnership,  Perrie 
investing  $9000  "and  Pfeiflfer  $7000.  The  firm's  resources  af  closing 
consisted  of  cash  $7095,  real  estate  $7220,  amount  due  by  J.  D. 
Gwynn  $1680,  merchandise  $1340.  The  firm  owes  W.  E.  Gibbons 
$1249,  and  S.  Blandford  $585.     What  was  the  net  loss  of  the  firm  ? 

26.  J.  B.  Will  and  A.  Meyers  formed  a  copartnership,  the  former 
investing  |  of  the  capital,  and  the  latter  |,  and  agreed  to  share  the 
gains  and  losses  in  jDroportion  to  their  investments.  At  the  date  of 
settlement  the  resources  of  the  firm  consisted  of  cash  $7240,  bills 
receivable  $1420,  real  estate  $11600,  merchandise  $9320  ;  and  their 
liabilities  were  bills  payable  $6200,  due  Benton  &  Co.  $2720,  due  on 
bond  and  mortgage  $2250.  If  the  net  gain  was  $2410,  how  much  did 
each  partner  invest  in  the  business  ? 

27.  Wells  and  McComas  lost  in  the  dry  goods  business  $4342.  Their 
resources  are  cash  $1875,  real  estate  $12500,  merchandise  $4700,  per- 
sonal accounts  $2840,  bills  receivable  $2400 ;  and  their  liabilities  are 
bills  payable  $3560,  mortgage  on  real  estate  $8000,  interest  on  mort- 
gage $480,  personal  accounts  $4625.  If  Wells  invested  |  of  the 
capital  and  McComas  -|,  what  was  the  investment  of  each  partner  ? 

28.  W.  II.  Devon  and  J.  M.  Green  are  partners  in  the  coal  business. 
At  commencing,  the  firm  was  insolvent,  Devon's  proportion  of  the 
insolvency  being  |  and  Green's  |.  At  the  close  of  the  year,  the  net 
gain  was  found  to  be  $11758  ;  the  firm's  resources  being,  cash  $4200, 
merchandise  $13800,  horses  $800,  wagons  $400,  carts  $650,  harness 
$325  ;  and  their  liabilities,  bills  payable  $3500,  Jones  &  Co.  $4800, 
Green  &  Bro.  $3250,  Anderson  &  Smith  $4435,  J.  B.  Ross  $8432. 
What  was  each  partner's  insolvency  at  commencing  ? 

29.  S.  R.  Waite,  H,  Foley,  and  M,  R,  Wiley  are  partners  in  a  firm. 
At  commencing  the  firm  was  insolvent,  Waite's  insolvency  being  -|  of 
the  whole,  Foley's  |,  and  AViley's  \.  They  agreed  to  share  the  gains 
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and  losses  equally.  At  closing,  their  books  showed  a  net  gain  of 
$10779,  their  resources  being,  bills  receivable  $2417,  cash  |15G0_,.  mer- 
chandise 13320,  real  estate  $4490,  J.  Nolan's  account  $6850,  Miller  & 
Co.'s  account  $2231  ;  and  tlieir  liabilities,  notes  and  acceptances 
outstanding  $1260,  due  to  T.  E.  Taylor  $3340,  to  H.  Carter  $3816,  to 
W.  E.  Norman  $2192,  to  J.  E.  Lowe  $4581.  What  was  each  partner's 
insolvency  at  commencing  ?  What  was  each  partner's  capital  at 
closing  ? 

502.  To  divide  the  gain  or  loss  among  partners  in  proportion  to 
their  investments,  if  contributed  for  equal  periods. 

Illustrative     Example. 

A  and  B  engaged  in  business,  A  investing  $8500  and  B  $6000.  The 
net  profit  for  the  first  year  was  $2500,  which  was  divided  between  them 
in  proportion  to  their  respective  investments.  What  was  each  partner's 
share  of  the  gain  ? 

Solution. 
$8500  +  $6000  =  $14500,  total  capital. 


$M000 


$^000 
$8500 


$r^^00 


$6000 


($5  X  8500)-^ 39  =  $1465.52-,  A's  profit.  ($5  x  6000)  --  29  =  $1084.48  +  ,  B's  profit. 

Rule. — Find  each  partner's  ^a in  or  loss  by  the  Rule  of  Tliree, 
44:3,  taking  the  total  profit  or  loss  and  each  paHner's  invest- 
ment as  right-hand  terms,  and  the  total  investment  as  the 
left-hand  term. 

1.  J.  W.  Langworthy,  J.  C.  Shimer,  and  C.  F.  Dickinson  formed 
a  partnership,  and  invested  respectively  $8400,  $9600,  $10800.  The 
net  profit  for  the  fix'st  year  was  $7200,  which  was  divided  in  propor- 
tion to  the  partners'  investments.  What  was  each  partner's  share  of 
the  gain  ? 

2.  Three  partners  invested  respectively  $2900,  $3400,  and  $4200  in 
business,  and  agreed  to  share  the  gains  or  losses  in  proportion  to  their 
investments.  If  the  net  profit  is  $3150,  how  much  should  be  each 
partner's  share  ? 

3.  Hodges  and  Creel's  profit  in  a  sjKXJulation  was  $2274.     Hodges 
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invested  13200  and  Creel  12485,     In  proportion  to  investment,  how 
much  of  the  gain  should  each  partner  receive  ? 

4,  J.  E.  Herrell  and  J.  W.  Bell  are  partners  in  the  grain  business, 
Herrell  invested  8000  bushels  of  wheat,  invoiced  at  90  cents  per  bushel, 
and  Bell's  investment  embraced  personal  accounts  previously  due  him 
amounting  to  $500,  bills  receivable  $800,  cash  $700,  and  a  wareliouse 
valued  at  $4500,  Their  profits  for  the  year  were  $4425,  In  propor- 
tion to  their  investments,  how  much  of  the  gain  should  each  receive  ? 

5.  W.  Kussell  and  M,  Florence  are  contractors,  and  engaged  to 
build  a  bridge  for  a  corporation  for  $40250,  Russell  furnished  the 
material  at  a  cost  of  $18240,  and  Florence  paid  mechanics'  and 
laborers'  wages  to  the  amount  of  $15760,  no  other  outlay  being  made 
by  either  partner.  If  the  gain  was  divided  in  proportion  to  invest- 
ment, how  much  of  the  $40250  should  each  receive  ? 

"^  6.  D,  P,  Barnette  and  R.  A.  Brown  engaged  in  business  with  a 
joint  capital  of  $13100.  What  was  the  investment  of  each,  if  Bar- 
nette's  gain  was  $1800  and  Brown's  $3440  ? 

7.  J.  K.  Reid  and  L,  J.  Haines  engaged  in  business,  the  former 
investing  $18000  and  the  latter  $16000  ;  and  agreed  to  share  the 
gains  and  losses  in  proportion  to  investment.  At  the  end  of  the  year 
their  resources  were  $58000  and  their  liabilities  $9000.  If  Reid  Avas 
to  receive  a  salary  of  $1500  per  annum  for  taking  charge  of  the  books, 
and  nothing  was  withdrawn  by  either  during  the  year,  what  was  the 
interest  of  each  partner  at  the  end  of  the  year  ? 
\  8.  C.  A.  Joyce  and  S.  Arnold  are  partners,  the  former  investing 
$8000  and  the  latter  $6000.  The  profits  during  the  year  were  $2100, 
which  they  agreed  to  share  in  proportion  to  their  respective  invest- 
ments.    How  much  of  the  i:)rofit  should  each  receive  ? 

503.  To  divide  the  gain  or  loss  among  partners  in  proportion  to 
their  investments,  if  contributed  for  unequal  periods. 

Illustrative    Example. 

J.  W.  Bond  and  N,  A,  Wright  engaged  in  business  on  Jan  1,  1886, 
each  investing  $6000,  On  March  1,  Wright  made  an  additional 
investment  of  $3000,  and  Bond  withdrew  from  the  firm  81500  ;  on 
July  1,  Bond  invested  $2900,  and  Wright  withdrew  $3000.  If  the 
.  profits  during  the  year,  $4620,  were  to  be  divided  between  the  part- 
ners in  proportion  to  their  investments;,  what  was  the  share  of  each  ? 
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Solution. 
From    Jan.  1   to   March  1  =  2  rao.  Hence,  $6000  x  2  =  $12000  for  1  mo. 

Withdrawal,     1500 
"       March  1   to  July  1  =  4  mo.  Hence,  $4500  x  4  =     18000  "    "    " 

Investment,     2900 
July  1   to  Jan.  1      =  6  mo.  Hence,  $7400  x  6  =     44400  "    "    " 

Bond's  investment  =  $74400  "    "    " 
$74400  -j- 12  =  $6200,  Bond's  average  investment  through  the  year. 

Hence,  $6000  x  2  =  $12000  for  1  mo. 
Investment,     3000 

Hence,  $9000  x  4  =     36000  "    "    " 
Withdrawal,     3000 
July  1  to  Jan.  1      =  6  mo.  Hence,  $6000  x  6  =     36000  "    "   " 

Wright's  investment  =  $84000  "   ''    " 
$84000  -T-  12  =  $7000,  Wright's  average  investment  through  the  year.  . 
$6200  +  $7000  =  $13200,  average  investment  of  the  firm  for  the  year. 


From    Jan.  1   to   March  1  =  2  mo 
'•       March  1   to  July  1  =  4  mo, 


U$-m     60200 

I  63 

835  X  62  =  $2170,  Bond's  gain. 


1U4 


mn 


$35  X  70  =  $2450,  Wright's  gain. 


Explanation,— Bond's  capital  on  Jan.  1  ($6000)  remained  unchanged  to 
March  1.  or  for  2  months  ;  and  $6000  invested  for  2  months  equals  2  times  $6000, 
or  $12000,  invested  for  1  month.  On  March  1,  Bond  withdrew  $1500,  leaving 
$4500  in  the  business,  which  remained  unchanged  to  July  1,  or  for  4  months,  and 
$4500  invested  for  4  months  equals  4  times  $4500,  or  $18000  invested  for  1  month. 
On  July  1,  Bond  invested  $2900,  making  his  investment  $7400,  which  remained 
unchanged  to  the  end  of  the  year,  or  for  6  months,  and  $7400  invested  for  6 
months  equals  6  times  $7400,  or  $44400  invested  for  1  month.  Hence,  Bond's 
total  investment  equals  $12000 +  $18000  +  $44400.  or  $74400  invested  for  1 
month,  or  an  average  investment  of  J^  "^  $74400,  or  $6200  for  the  year. 

Similarly,  Wright's  average  investment  for  the  year  is  found  to  be  $7000. 

Divide  the  gains  for  the  year  ($4620)  between  the  partners  in  proportion  to 
their  average  investments  by  Rule,  502. 

Rule. — I.  Midtiply  each  pai^ner's  original  investment  hij  the 
months  or  days  heticeen  the  date  of  such  investment  and  the 
date  of  his  next  withdrawal  or  investment. 

11.  Multiply  the  increased  or  decreased  investment  then  in 
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the  business  by  the  number  of  months  or  clays  between  the  date 
of  such  increase  or  decrease  and  the  date  of  the  next  increase  or 
decrease ;  and  so  continue  to  the  date  of  adjusting  the  gains  or 
losses. 

III.  Divide  the  sum  of  the  products  thus  obtained  by  the 
numher  of  months  or  days  in  the  period  of  adjustment  to  find 
each  partner's  average  investment. 

IV.  Divide  the  gains  or  losses  among  the  partners  in  propor- 
tion to  their  average  investments  by  Rule,  503. 

Note.— To  avoid  fractions,  the  gains  or  losses  may  be  adjusted  by  the  Rule  of 
Three  by  taking  the  total  gain  or  loss  and  each  partner's  average  investment  per 
month  or  day  as  the  right-hand  terms,  and  the  average  capital  per  mouth  or  day 
tts  the  left-hand  term. 


Examples    for     Practice. 

1.  A,  B,  and  C  formed  a  copartnership,  and  invested  respectively 
$9600,  $8400,  and  17200.  At  the  end  of  4  months,  A  invested  $2000 
additional,  B  $1400,  and  C  $800.  If  the  net  gains  during  the  .year 
were  $12800,  and  all  gains  and  losses  were  to  be  divided  in  proportion 
to  their  average  investments,  what  was  each  partner's  share  of  the 
profits  ? 

2.  A  and  B  are  partners  in  business,  A  investing  $3000  for  2 
months,  $9000  for  3  months,  and  $8000  for  5  months  ;  B  investing 
$7000  for  4  months  and  $6000  for  8  months.  The  partners  are  to 
share  the  gains  and  losses  in  proportion  to  their  average  investments, 
and  settlements  are  to  be  made  annually.  If  the  net  gain  is  $7280, 
what  was  each  partner's  share  ? 

3.  AVilson,  Holmes,  and  Farr  engaged  in  business  on  Jan.  1,  1886, 
Wilson  investing  $8000.  Holmes  $5000,  and  Tarr  $6000.  On  May  1, 
Wilson  put  in  $2000  additional  ;  on  July  1,  he  withdrew  $3000  ;  and 
on  Oct.  1,  he  put  in  $1500.  On  Feb.  1,  Holmes  withdrew  $1000  ;  on 
Apr.  1,  he  put  in  $4000  ;  on  Aug.  1,  he  Avithdrew  $500  ;  and  on  Sept. 
T,  he  put  in  $3000.  On  July  1,  Farr  put  in  $2500  additional.  At  the 
end  of  the  year  the  net  gain  was  found  to  be  $5000.  What  was  each 
partner's  share  of  the  gain  if  it  was  divided  in  proportion  to  their 
average  investments  ? 

4.  Harvey  and  Roberts  engage  in  business  Jan.  1,  1885,  Harvey 
iavosting  $5000,  and  Roberts  $8000.  On  May  1,  Harvey  invested 
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|!;>000  additional  ;  and  on  June  1,  Roberts  witlidrewSlOOO.  On  Aug. 
1,  the}'  took  in  Williams  as  a  third  partner,  who  invested  §7000.  On 
Jan.  1,  188C,  their  net  gain  was  $r)000.  What  was  the  siiare  of 
each  partner  ? 

5.  A  and  B  entered  into  partnership  and  agreed  to  share  tlie  gains 
7ind  losses  in  proportion  to  their  average  investments.  A  furnished  J- 
of  the  capital,  and  B  |.  Five  months  later,  A  withdrew  |  and  B  |of 
their  respective  investments.  If  the  net  gain  during  the  year  was 
$9250,  what  was  each  partner's  share  ? 

6.  On  Jan.  1,  S.  H.  Merritt  and  J,  L.  Reeves  formed  a  copartner- 
ship for  one  year,  each  investing  $8000.  On  Apr.  1,  Merritt  withdrew 
§3200,  and  Reeves  $1600  ;  on  Sept.  1,  each  withdrew  13400  ;  and  on 
Xov.  1,  Merritt  withdrew  S900,  and  Reeves  8700.  At  the  end  of  the 
year,  the  partnership  Avas  dissolved  with  a  capital  of  86000.  What 
proportion  of  the  capital  should  each  partner  then  receive  ? 

i>04.  To  adjust  the  partners'  accounts  when  the  proportion  of 
profit  or  loss  is  fixed,  and  interest  is  allowed  on  the  excess  and  charged 
on  the  deficiency  of  each  partner's  required  investment. 

Illustrative    Example. 

On  Jan.  1,  1883.  E.  J.  Ayres,  R.  W.  Malley,  and  J.  A.  Manning 
entered  into  copartnership.  It  was  agreed  that  Ayres  should  contrib- 
ute |-  of  the  capital  and  receive  f  of  the  gains  ;  that  Malley  should 
contribute  |-  of  the  capital  and  receive  |  of  the  gains  ;  and  that  Man- 
ning should  contribute  f  of  the  capital  and  receive  f  of  the  gains. 
Interest  at  the  rate  of  10^  per  annum  was  to  be  allowed  on  the  excess, 
and  charged  on  the  deficiency  of  each  partner's  required  investment. 
A  settlement  was  effected  at  the  end  of  the  year,  at  which  time  the  net 
gain  was  found  to  be  83600.  Find  Ayres's  and  Malley's  net  interest, 
and  Manning's  insolvency  on  Jan.  1,  1884,  if  the  following  is  a  state- 
ment of  each  partner's  account  : 


Dr. 

E.  J.  . 

Ayres. 

Cr. 

1883— Apr.  23,  Withdrawal, 
June  16, 
''       Aug.  17, 

Total  withdrawal, 

$1500 
800 
900 

$3200 

1883— Jan.    1,  Investment, 
"       Mar.  18, 
"       Oct.  20, 
1                         Total  investment, 

116000 
2400 
3000 

$21400 
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Dr.  E.  W.  Malley.  Cr. 


1883— July  28,  Withdrawal, 

$600 

1883— Jan.    1,  Investment, 

$12000 

Dec.    4, 

800 

"     21, 

1800 

"       May  17, 

600 

Total  withdrawal, 

$1400 

Total  investment, 

$14400 

Dr.  J.  A.  Maxnixg.  Cr. 


1883— Mar.  30,  Withdrawal,  $6000 

"       Sept.    5,  "  4000 

Total  withdrawal,     $10000 


1883-Jan.   1,  Investment,  $6000 

"       Aug.  3,  "  _600 

Total  investment,     $6600 


Solution. 
In  estimating  time  in  partnership  settlements  Jan.  t  is  considered  Jan.  0  (Note  2,  482). 

Int.  of  $16000  from  Jan.    1,  '83,  to  Jan.  1,  '84,  at  10 J^  $1600.00 

2400     "     Mar.  18,       "  "        "  "     (288  da.)        192.00 

3000     "     Oct.   20,       "  "        "  "       (72  da.)  60.00 

Int.  of  Ayres's  total  investment,    ....     $1852.00 
Int.  of  $1500  from  Apr.  23,  '83,  to  Jan.  1,  '84,  at  10%  (252  da.)      $105.00 
800     '•    June  16,       "  "       "  "      (198  da.)  44.00 

900     "    Aug.  17,       ''  "       "  "      (136  da.)  34.00 

Int.  of  Ayres's  total  withdrawal,     ....       $183.00 
"  "        average  investment,      .     .     .     $1669.00 


Int.  of  $12000  from  Jan.    1,  '83,  to  Jan.  1.  '84,  at  10%  $1200.00 

1800     "     Jan.  21,        "       (344  da.)  172.00 

600     "     May  17,       "          "       "          "      (228  da.)  38.00 

Int.  of  Malley's  total  investment,     .  .     .     .     $1410.00 

Int.  of  $300  from  July  28.  '83,  to  Jan.  1,  '84,  at  10%    (156  da.)  $26.00 

800     "     Dec.    4,       "  "        "  "         (27  da.) 6.00 

Int.  of  Malley's  total  withdrawal,     ....         $32.00 

"          '•         average  investment,  .     .     .     $1378.00 


Int.  of  $6000  from  Jan.      1.  '83,  to  Jan.  1,  "84,  at  10%  $600.00 

600     •'     Aug.     3, '         "        (150  da.)         25.00 

Int.  of  Manning's  total  investment,  .     .     .     $625.00 

Int.  of  $6000  from  Mar.  30,  '83,  to  Jan.  1,  '84,  at  10%  (276  da.)  $460.00 
4000     "     Sept.    5,       "          "        "        "        (117  da.)      130.00 

Int.  of  Manning's  total  withdrawal,  .     .     .     $590  00 
♦'            "            average  investment,   ,     ,       $35.00 
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$1669  + $1378 +  $35=$3082,  interest  of  firm's  average  capital. 

I  of  $3083 =§1369. 78,  interest  of  Ayres's.  required  investment, 
f  of  $3082 =$1027. 33,         "  Malley's       " 

f  of  $3082 =$684. 89,  "  Mannings   " 

$21400— $3200         =$18200.00,  Ayres's  net  investment,  as  per  his  account. 
I  of  $3000  =     1600.00,       "       proportion  of  the  total  profits. 

$1669-$1369.78      =       299.22,  int.  of  Ayres's  excess  over  required  investment. 
$20099.22,  amount  due  Ayres,  Jan.  1,  1884. 

$14400— $1400         =$13000.00,  Malley's  net  investment,  as  per  his  account, 
f  of  $3600  =     1200.00,         "       proportion  of  the  total  profits. 

$1378— $1027.33      =       350.67.  int.  of  Malley's  excess  over  required  investment. 
$145r)0.67.  amount  due  ]\Ialley,  Jan.  1,  1884. 

$10000— $6600  =  $3400.00,  Manning's  indebtedness,  as  per  his  account. 

$684.89— $35  =       649.89.  int.of  Manning's  deficiency  of  reciuired  investment, 

$4049.89,  Manning's  total  indebtedness. 
I  of  $3600  =       800.00,         "  proportion  of  the  total  profits. 

$3249.89,         "  net  indebtedness,  Jan.  1,  1884. 

Explanation.— Separately  compute  the  interest  on  the  investments  and  with- 
drawals of  each  partner,  and  obtain  the  interest  balance  of  each  account,  which 
-will  also  be  the  interest  of  each  partner's  average  investment.  Then  add  the 
interest  of  Ayres's  average  investment  ($1669),  of  Malley's  ($1378),  and  of  Man- 
ning's ($35),  to  find  the  interest  of  their  total  average  investment,  or  of  the  firm's 
average  capital  ($3082).  Since  Ayres  agreed  to  contribute  f  of  the  capital  of  the 
firm,  f  of  the  interest  of  the  average  capital  of  the  firm,  or  $1369.78,  must  be  the 
interest  of  Ayres's  required  investment  ;  but  the  interest  of  Ayres's  actual  invest- 
ment ($1669)  is  $299.22  greater  than  the  interest  of  his  required  investment 
($1369.78).  Therefore  the  interest  of  this  excess  of  investment  ($299.22)  should 
be  placed  to  his  credit  as  per  agreement,  which  ($299.22)  with  his  share  of  the  profits 
($1600)  should  be  added  to  the  balance  of  his  account  ($182Q0),  to  find  the  sum 
due  him  by  the  firm  ($20099.22). 

The  sum  due  Malley  is  similarly  obtained.  Manning's  indebtedness,  as  per 
account,  is  $1400  ;  besides  which  he  owed  the  remaining  partners  $649.89  as 
interest  on  the  deficiency  of  his  required  investment.  His  total  indebtedness 
would  therefore  have  been  $4049.89,  were  it  not  for  his  share  of  the  gain  ($800), 
which  reduced  his  indebtedness  to  $3249.89. 

Rule. — I.  Compute  the  interest  on  the  investments  and  with- 
drawals of  each  partner  from  the  time  they  ivere  made  to  the 
date  of  settlement,  and  subtract  the  debit  interest  from  the 
credit  interest  of  each  partner's  account  to  find  his  net  interest, 
or  the  interest  of  his  net  average  investment  (se©  a,  Xote). 
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II.  Add  the  balances  of  interest  thus  found  to  obtain  the 
interest  on  the  firm's  net  average  capital  (see  h,  Note)  ;  and  take 
such  proportions  of  this  result  as  each  partner  agreed  to  contrib-  . 
ute  to  the  capital  of  the  firm. 

III.  //  the  interest  of  any  partners  net  average  investment 
exceeds  the  interest  of  his  required  investment,  the  difference 
will  be  the  interest  due  to  such  partner ;  if  less,  the  difference 
ivill  be  the  interest  due  from  such  paHner  {c,  Note). 

IV.  Find  the  capital  or  indebtedness  of  each  partner  at 
closing  by  Form.  G  or  8,  501. 

XoTE.— (a)  Should  any  partner's  total  debit  interest  be  greater  than  his  total 
credit  interest,  the  difference  will  be  the  interest  of  such  partner's  net  average 
indebtedness  to  the  firm;  (b)  which  should  be  subtracted  from  the  sum  of  the 
interest  balances  to  the  credit  of  the  remaining  partners,  to  find  the  interest  of  the 
firm's  net  average  capital,  (c)  The  interest  of  any  partner's  net  average  indebted- 
ness to  the  firm  should  be  added  to  the  interest  of  his  required  investment  to  find 
the  total  interest  due  from  such  partner. 

Examples     for     Practice. 

1.  J.  R.  Cross  and  J.  J,  Davies  engaged  in  business  on  Jan.  1, 
1884,  and  agreed  to  invest  equally  and  share  equally  in  gains  and  losses. 
Interest  at  8^  was  to  be  allowed  on  the  excess,  and  charged  on  the 
deficiency  of  each  partner's  required  investment.  The  following  is  a 
statement  of  each  partner's  account  : 

Cr. 


Dr. 


J.  R.  Cross. 


1884— Apr.   3,  Withdrawal, 

13000 

1884— Jan.     1,  Investment, 

$6000 

•'       June   7,           " 

1500 

Mar.  14, 

4000 

Oct.  15, 

800 

"        July    3, 

3000 

"        Sept.  18, 

5000 

Dr. 


J.  J.  Davies. 


Cr. 


1884— Mar.    8,  Withdrawal, 

12000 

1884 — Jan.     1,  Investment, 

$4000 

Aug.  15, 

1000 

"        May  12, 

5000 

"       Sept.  30, 

1200 

July  16, 

2000 

■"        Oct.     5, 

1500 

If  the  net  gains  during  the  year  were  $5800,  what  was  the  condition 
of  each  partner's  account  on  Jan.  1,  1885  ? 
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2.  11.  Gould,  J.  Hunter,  and  8.  W.  Nicliol.s  formed  u  copiirtner- 
ship  on  Jan.  1,  1883,  and  agreed  to  invest  equal  sums,  and  share 
equally  in  gains  and  losses  ;  interest  at  %%  per  annum  being  allowed 
on  tile  excess,  and  charged  on  the  deficiency  of  each  partner's  required 
investment.  II.  Gould  invested  S8000  on  Jan.  1,  §0400  on  Ai)r.  \h, 
$4000  on  May  20,  81  GOO  on  June  24  ;  and  withdrew  $1200  on  May  5, 
*1800  on  Aug.  13,  and  82400  on  Nov.  10.  J.  Hunter  invested  §7000 
on  Jan.  1,  $9000  on  July  24,  81000  on  Oct.  12  ;  and  withdrew  8G000 
on  Mar.  20,  88000  on  May  5,  85500  on  June  14,  and  81200  on  Sept.  2. 
S.  W.  Nichols  invested  8T500  on  Jan.  1,  80000  on  Jan.  25,  84000  on 
Feb.  14,  82800  on  May  25  ;  and  withdrew  82000  on  Apr.  27,  83000  on 
June  4,  and  8800  on  Aug.  2.  If  the  net  gain  during  the  year  was 
86842.19,  what  was  H.  Gould's  interest  in  the  business  on  Jan.  1, 
1884  ?  How  much  was  J.  Hunter  indebted  to  the  remaining  j^art- 
ners  ?     How  much  was  due  8.  W.  Xichols  from  J.  Hunter  ? 

3.  On  Jan.  1,  1882,  T.  Herndon,  W.  K^ewman,  and  B.  P.  Duliii 
engaged  in  business,  Herndon  agreeing  to  furnish  2  of  the  capital  and 
receive  f  of  the  gains  ;  Xewman  and  Dulin  each  to  furnish  f  of  the 
capital  and  receive  f  of  the  gains  ;  and  interest  at  l()f^  per  anuum  was 
to  be  allowed  on  the  excess,  and  charged  on  the  deficiency  of  each 
partner's  required  investment.  On  Jan.  1,  1882,  Herndon  invested 
88000  ;  on  Aug.  12,  86000  ;  and  on  July  3,  withdrew  83000.  On  Jan. 
1,  1882,  Xewman  invested  85000  ;  and  on  July  3,  withdrew'  8800.  On 
Jan.  1,  1882,  Dulin  invested  85000  ;  on  Mar.  15,  82000  ;  on  June  18, 
81500  ;  on  Sept.  1,  8800  ;  on  May  1,  hcAvithdrew  81200  ;  and  on  Sept. 
9,  8500.  The  net  gain  during  the  year  Avas  85300.  AYliat  was  each 
partner's  interest  in  the  firm  on  Jan.  1,  1883  ? 

4.  L.  A.  Horn  and  J.  R.  McLane  engaged  in  business  on  Jan.  1, 
1884,  each  agreeing  to  furnish  |  the  capital  of  the  firm  and  to  share  i- 
tlie  gains  and  losses,  McLane  to  receive  a  salary  of  8800  per  annum 
fortaking  charge  of  the  books  ;  and  interest  at  S%  per  annum  to  be 
allowed  on  the  excess,  and  charged  on  the  deficiency  of  either  part- 
ner's required  investment.  On  Jan.  1,  1884,  Horn  invested  89000  ; 
on  Mar.  1,  85000  ;  on  Aug.  3,  83000.  'On  Jan.  1,  1884,  McLane  in- 
vested 88000 ;  on  July  20,  83000  ;  on  May  15,  he  withdrew^  $500.  and 
on  Oct.  8,  8300.  The  net  gains  during  the  year  were  86200.  What 
was  each  partner's  interest  in  the  firm  on  Jan.  1,  1885  ?  What  would 
it  have  been  if  Horn  had  withdrawn  818000  on  Dec.  1,  1884  ? 

5.  G.  W.  Uixon,  R.  Merritt,  and  W.  Pickett  entered  into  copart- 
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nership  to  invest  equally,  and  share  equally  in  gains  or  losses,  and 
agreed  to  allow  interest  on  each  partner^s  excess,  or  charge  interest 
on  each  partner^s  deficiency  of  required  investment.  At  the  date 
of  adjustment,  Hixon's  account  showed  an  excess  of  withdrawals  of 
^900;  of  debit  interest  of  $314.62.  Merritt's  excess  of  debit  in- 
terest was  $214.42  ;  but  his  investments  exceeded  his  withdrawals 
by  $1200.  Pickett's  excess  of  debit  interest  was  $312.80,  and  he 
overdrew  his  investment  by  $1400.  If  there  was  a  net  loss  of  $1800, 
what  was  the  condition  of  each  pai'tner's  account  at  the  date  of 
adjustment  ? 

6.  J.  P.  Smith,  J.  A,  Harrison,  and  W.  Yeatman  formed  a  co- 
partnership. Smith  agreeing  to  furnish  -^-^  of  the  capital,  Harrison  ^, 
and  Yeatman  -f^.  At  the  end  of  the  first  year  a  settlement  was 
effected,  the  books  showing  that  Smith's  account  was  overdrawn  by 
$1500,  Harrison's  by  $1200,  and  Yeatman's  by  $960.  There  was  a 
net  gain  of  $6000,  which  was  shared  in  proportion  to  each  partner's 
required  investment.  Interest  was  allowed  on  the  excess,  and  charged 
on  the  deficiency  of  each  partner's  required  investment.  Smith's 
excess  of  debit  interest  was  $124.62,  Harrison's  $120.81,  and  Yeat- 
man's $98.07.  How  much  was  due  each  partner  at  the  date  of  settle- 
ment ? 

ADDITIONAL    EXAMPLES  IN    PARTNERSHIP. 

7.  Whitney  and  Norman  are  jiartners  in  the  knitting  business, 
Whitney  investing  $14000  and  Norman  $18000.  Whitney  took  charge 
of  the  books  and  received  for  his  services  $1000  a  year ;  and  Norman 
superintended  the  business  at  a  salary  of  $1200  a  year.  At  the  yearly 
settlement,  after  all  the  other  expenses  were  paid,  there  remained  but 
$2040  cash,  or  $160  less  than  the  amount  of  the  partners'  salaries. 
What  proportion  of  the  cash  should  each  j^artner  receive  if  the  gains 
and  losses  were  to  be  equally  divided  ? 

8.  S.  E.  White  and  J.  Moore  jointly  purchased  the  steamer 
Excelsior  for  $90000.  White  paid  f  of  this  amount,  and  Moore 
paid  \.  During  the  season  White'  paid  from  his  private  funds,  for 
wages,  fuel,  etc.,  $960,  and  drew  out  $300.  Moore  paid  steamer's 
expenses,  amounting  to  $680,  and  drew  out  $150.  The  partners 
realized  a  net  gain  of  $8400,  and  then  sold  the  steamer  for  $92000, 
receiving  $46000  in  cash,  and  a  note  for  $46000,  which  AVhite  accepted 
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at  5^  discount,  to  apply  on  liis  account.     The  gains  and  losses  were 
divided  equally.     How  much  was  due  each  partner  at  closing  ? 

9.  M.  A.  Dyer  and  C.  E.  Carr  are  partners  in  the  furniture  busi- 
ness. Dyer  invested  13000  of  the  capital,  and  Carr  invested  $2000. 
Carr  paid  mechanics'  wages  during  the  year  amounting  to  $2200. 
Dyer  drew  out  $250,  and  bought  material  at  a  cost  of  $1720.  The 
partners  agreed  to  share  the  gains  or  losses  equally.  There  was  a  net 
gain  of  $1860.  Dyer  purchased  Carr's  interest  in  the  concern  by  pay- 
ing him  cash  in  full.     How  much  should  Dyer  pay  Carr  ? 

10.  The  following  statement  was  handed  to  an  accountant  for 
adjustment  by  a  firm  of  two  partners,  who  shared  the  gains  and  losses 
equally.  A's  total  investments,  $13246,  and  total  withdrawals,  $7381. 
B's  total  investments,  $12863,  and  total  withdrawals,  $5369.  Cash  on 
hand,  $3125.25  ;  merchandise  on  hand  per  inventory,  $4222.84  ;  notes 
on  hand,  $375;  personal  accounts  due  firm  per  list,  $1784.67;  store 
fixtures,  $1596  ;  house  and  lot  valued  at  $4500  ;  horses  and  wagons, 
$520.  The  firm  owed  on  notes  outstanding  $2575,  and  interest  on 
same  $172.49.  C  &  Go's  account  against  the  firm  was  $170.52  ;  F.  E. 
H's,  $140.19.  There  was  a  mortgage  of  $2000  on  house  and  lot,  and 
$65.18  interest  due  on  same.  The  total  purchases  of  merchandise 
amounted  to  $6128.07,  and  the  total  sales,  $62324.33.  The  total 
expenses  of  the  business  were  $2148.94.  Upon  examination  the 
accountant  observed  that  such  a  statement  necessarily  involved  an 
error,  and  asked  for  the  books,  invoices,  etc.,  of  the  concern.  He 
found  that  all  the  accounts  were  correct,  except  the  sales  account. 
Was  there  a  net  gain  or  net  loss  in  the  business  ?  What  was  each 
partner's  net  capital  after  adjustment,  according  to  the  correct  state- 
ment of  the  accountant  ?     What  was  the  correct  amount  of  sales  ? 

11.  Hale  and  Greer  entered  into  copartnershij^  equally  insolvent. 
The  resources  of  the  firm  at  closing  are  :  cash,  $2440.60  ;  bills  receiv- 
able, $1644  ;  personal  accounts,  $4234.73.  The  liabilities  were  :  bills 
payable,  $2149;  due  W.  R  Small,  $3241.67;  due  E.  T.  Joyce, 
$1340.33.  The  firm  paid  a  private  debt  of  $260  for  Hale,  and  Greer 
paid  sundry  expenses  for  the  firm,  amounting  to  $375.  There  was  a 
net  gain  of  $2136.72.  What  was  each  partner's  insolvency  at  com- 
mencing ?    What  was  each  partner's  net  capital  at  closing  ? 

12.  Scott,  Gordon  «&  Hall  are  partners  in  business,  and  on  date  of 
settlement  the  books  of  the  concern  show  that  Scott  drew  out  for  pri- 
vate use  $590,  that  the  firm  assumed  a  private  debt  of  $930  for  Gor- 
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(Ion,  and  that  Hall's  account  was  overdrawn  by  $125.  On  the  date  of 
the  last  settlement  each  partner  had  an  equal  sum  standing  to  his 
credit.  The  resources  at  closing  were  :  cash,  18294 ;  personal  ac- 
counts, $1560  ;  bills  receivable,  $4400  ;  merchandise,  $18220.  The 
liabilities  at  closing  were  :  bills  payable,  $7278  ;  personal  accounts 
due,  $13G5  ;  interest  on  notes  unpaid,  $190.  What  was  each  part- 
ner's net  capital  at  closing,  there  being  a  net  gain  of  $2100  ? 

13.  Ou  Jan.  1,  1887,  the  net  capital  of  a  firm  was  S18794.16,  and 
on  Jan.  1,  1888,  their  net  capital,  excluding  the  amount  of  cash  on 
hand,  was  $12414.20.  There  was  a  net  gain  during  the  year  of 
$1240.00.  The  cash  book  and  amount  of  cash  were  locked  up  in  the 
safe.  If  all  the  other  accounts  were  correct,  how  much  cash  should 
be  in  the  safe,'  or  Avhat  balance  of  cash  should  the  cash  book  exhibit  ? 

14.  George  N.  Mackenzie  and  A.  L.  Sonn  are  carpenters,  and 
formed  a  copartnership  to  do  job  work.  The  gains  and  losses  were  to 
be  divided  equally.  Each  partner  kept  an  account  of  the  labor  he 
performed,  the  collections  he  made,  and  the  expenses  he  paid.  Mac- 
kenzie's labor  amounted,  during  the  season,  to  $3264.70,  and  he  paid 
expenses  for  the  business  amounting  to  $274.19.  Sonn  paid  expenses 
amounting  to  $311.65,  and  his  labor  amounted  to  $2982.28.  Mac- 
kenzie collected  $2360.82,  and  Sonn  collected  $1874.27.  At  the  date 
of  settlement  how  should  the  partners  adjust  their  accounts  ? 

15.  A  firm  engaged  an  agent  to  buy  and  sell  merchandise  at  an 
annual  salary  of  $600.  louring  the  year  the  firm  delivered  to  the 
agent  goods  amounting  to  $30264,  and  advanced  $1865  cash.  The 
agent  at  different  times  purchased  goods  amounting  to  $18673,  and 
the  total  sales  made  by  the  agent  were  $40234.  At  the  date  of  settle- 
ment the  agent  had  on  hand  goods  amounting  at  cost  price  to  $12316. 
AVhat  was  the  net  gain  or  not  loss  ?  How  much  did  the  agent  owe  the 
firm  ? 
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THE    STOCK    EXCHANGE. 

505.  A  Stock  Exchange  is  an  association  of  brokers  for  the  pur- 
pose of  buying  and  selling  stocks,  bonds,  and  other  securities  that 
may  be  listed  upon  the  books  of  the  exchange. 

Rem.  1.— Stock  Exchanges  are  established  in  all  the  larger  cities;  and  each 
exchange  is  governed  by  its  own  rules  and  regulations. 

Rem.  2.— At  the  regular  sessions  of  the  stock  exchange,  all  the  stocks  are 
called  in  a  certain  order  from  a  list ;  and  as  each  kind  of  stock  is  called,  bids  or 
offers  are  made  by  "buyers"  or  "sellers." 

Rem.  3.— Stocks  arc  bought  and  sold  "  cash,"  "  regular,"  "  buyer  3,  30,  or  60." 
or  "  seller  3.  30,  or  60."  Stocks  are  sold  "  cash  "  when  they  are  to  be  delivered  on 
the  day  of  sale;  and  are  sold  "regular"  when  they  are  to  be  delivered  at  or  before 
a  certain  hour  on  the  day  following  the  sale.  If  not  otherwise  specified,  "  regular "' 
sale  is  always  understood. 

Rem.  4.— If  stock  is  sold  "seller  3,"  "seller  10,"  "seller  30."  etc..  the  seller 
can,  at  his  option,  deliver  it  at  any  time  within  the  days  mentioned,  but  is  not 
obliged  to  deliver  it  until  the  last  of  the  3,  10.  or  30  days  specified  in  the  contract. 

■  Rem.  5.— If  stock  is  sold  "  buyer  20,"  "  buyer  30,"  "  buyer  60,"  etc.,  the  buyer, 
at  his  option,  can  demand  the  stock  at  any  time  within  the  days  mentioned,  but 
cannot  be  compelled  to  receive  and  pay  for  it  until  the  last  of  the  20,  30,  or  60  days 
specified  in  the  contract. 

Rem.  C. — When  the  term  of  option  is  over  3  days,  the  buyer  is  required  to  pay 
interest  at  the  legal  rate,  unless  sold  "flat";  and  the  seller  to  give  one  day's 
notice,  unless  sold  "without  notice."  All  dividends  declared  and  paid  on  stock 
within  the  time  specified  in  the  contract,  belong  to  the  purchaser. 

506.  Stock  privileges,  other  than  ''options,"  are  classified  as 
"  Puts,"  "  Calls,"  /'  Spreads,"  and  "  Straddles." 

Rem. — Unlike  options,  persons  securing  these  privileges  are  not  obliged  to  take 
or  deliver  the  stock  named  in  the  contract ;  and  will  simply  lose  the  price  paid  for 
the  privilege  if  not  to  their  advantage  to  use  it. 

507.  A  Pat  is  a  contract  which  secures  to  the  holder  the  privilege 
of  delivering  to  the  maker  of  the  ''put"  a  certain  number  of  shares 
of  a  designated  stock,  at  a  specified  price,  at  any  tim^  within  the 
continuance  of  the  privilege. 
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Rem. — "  Puts"  are  purchased  when  stock  is  expected  to  decline  to  an  extent 
greater  than  the  cost  of  the  privilege. 

PUT   CONTRACT. 

New  York,  Aug.  8,  1886. 

For  value  received,  the  Bearer  may  deliver  to  me  Two  Hundred 
Shares  of  the  stock  of  the  Neio  York  Central  Rail  Road  Co.  at  one 
'hundred  and  two  per  cent,  of  its  par  value,  at  any  time  within  sixty 
daijs  from  this  date. 

The  undersigned  is  entitled  to  all  regular  or  extra  dividends  for 
which  tra7isfer  hooks  close  during  said  time. 

Expires  2  p.m.  Eussell  Sage. 

508.  A  Call  is  a  contract  which  secures  to  the  holder  the  privi- 
lege of  buying  from  the  maker  a  certain  number  of  shares  of  a 
designated  stock,  at  a  specified  price,  at  any  time  within  the  term 
specified  in  the  privilege. 

Rem. — A  "Call"  is  the  reverse  of  a  "  Put,"  and  is  therefore  purchased  when 
stock  is  expected  to  advance  to  an  extent  greater  than  the  cost  of  the  privilege. 

CALL   CONTRACT. 

New  York,  June  25,  1886. 

For  value  received,  the  Bearer  may  call  on  me  for  Three  Hundred 
Shares  of  the  Stock  of  the  Western  Utiion  Telegraph  Co.,  at  Seventy- 
three  per  cent,  of  its  par  value,  at  any  time  loithin  thirty  days  from 
this  date. 

The  hearer  is  entitled  to  all  regular  or  extra  dividends  declared 
during  the  continuance  of  this  contract. 

Expires  2  p.m.  Cyrus  W.  Field. 

509.  A  Spread  is  a  contract  which  secures  to  the  holder  the  privi- 
lege of  either  buying  or  selling  a  certain  number  of  shares  of  a 
designated  stock,  at  a  specified  price,  within  a  limited  time,  v/ithout 
the  obligation  of  taking  or  delivering  it. 

Rem.  1. — The  holder  of  a  "  spread"  has  the  advantage  of  a  double  privilege, 
or  that  of  a  "put  "  and  a  "  call  "  combined.  Hence,  to  realize  a  profit  on  "  call- 
ing "  or  •'  putting"  stock  to  the  maker  of  a  spread,  the  price  of  the  stock  must 
eitlier  advance  or  decline  to  an  extent  greater  than  the  cost  of  the  privilege. 
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Rem.  2. — In  an  active  market,  profits  on  a  "put,"  "call,"  or  "spread"  are 
secured  by  selling  the  contract  at  a  premium,  even  before  the  advance  or  decline 
should  reach  the  price  named  in  the  contract. 

510.  A  Straddle  is  a  contract  which  secures  to  the  holder  the 
privilege  of  buying  or  selling,  within  a  limited  time,  a  certain  num- 
ber of  shares  of  a  designated  stock,  not  only  at  the  price  mentioned  in 
the  contract,  but  also  at  the  market  price  of  the  stocks  at  the  date 
on  which  the  privilege  was  purchased, 

Hem. — Any  fluctuation  in  the  price  of  stocks  which  will  more  than  cover  the 
cost  of  the  privilege,  will  inure  to  the  advantage  of  the  holder  of  a  "  straddle." 

511.  Commission  is  the  charge  made  for  buying  or  selling  stocks, 
bonds,  or  other  securities.  It  is  usually  \%  on  the  par  value  of  the 
stock  bought  or  sold. 

Rem.  1.— The  cost  of  Puts  or  Calls  is  1%  of  par  and  a  commission  of  ■^%  of 
par,  in  addition  to  the  regular  commission  oi  ^fo  of  par  for  buying  or  selling  the 
stock  !»pecified  if  the  piivilege  of  "calling  "or  "  delivering  "  it  is  exercised. 

Rem.  2. — The  contract  price  of  stock  in  a  Call  is  usually  from  2%  to  5%  of 
par  greater  than  the  market  price  at  the  date  of  contract  ;  and  the  contract  price 
of  a  Put  is  from  2%  to  5^  of  par  below  the  market  price. 

512.  A  Margin  is  a  deposit  of  cash  or  its  equivalent  in  collaterals, 
made  with  a  broker  by  one  who  wishes  to  speculate  in  a  certain  kind 
of  stock,  to  secure  the  broker  against  loss  while  "  carrying"  such  stock. 

Rem. — The  usual  margin  required  is  10%  of  the  par  value  of  the  stock  pur- 
chased. As  the  capital  needed  to  operate  in  stocks  is  furnished  by  the  brokers, 
they  charge  legal  interest  on  the  sum  which  they  expend  in  purchases,  and  allow 
interest  on  ail  margins  deposited. 

513.  A  Bull  is  an  operator  who  has  bought  stock  in  expectation 
of  a  rise.     The  operator  is  then  said  to  be  "  long  "  of  stock. 

Rem.— Bulls  are  charged  with  interest  on  the  stocks  which  they  carry,  and 
hence  desire  to  advance  the  market  price  to  enable  themselves  to  sell  out  or  "  un- 
load "  at  a  profit. 

514,  A  Bear  is  an  operator  who  has  sold  stock,  which  he  does  not 

own,  for  future  delivery.     He  is  then  said  to  be  "short"  of  stock. 

Rem. — Operators  who  are  short  of  stock  pay  no  interest.  They  desire  to 
depress  the  market  price  before  their  contracts  expire,  that  they  may  secure  the 
stock  at  the  depreciated  price  and  sell  it  at  their  contract  price,  the  difference 
minus  the  charges  being  their  profit. 
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515.  A  Corner  is  a  term  applied  to  the  buying  up,  by  a  few  oper- 
ators, of  the  greater  portion  of  the  stock  of  a  corporation,  for  the  pur- 
pose of  creating  a  deficiency  in  the  market  and  a  consequent  advance 
in  its  market  price  to  the  point  at  which  they  desire  to  sell. 

516.  The  following  are  the  principal  words,  abbreviations,  and 
phrases  used  at  the  Stock  Exchange  other  than  those  already  ex- 
plained : 

1.  h  10  ;  buyer's  option  to  purchase  within  10  days. 

2.  h  SO  wn;  buyer's  option  to  purchase  within  30  days,  without  notice. 

3.  s  60  ;  seller's  option  at  60  days. 

4.  s  SO  wn;  seller's  option  at  30  days,  without  notice. 

5.  he;  "between  calls"  ;  stoclc  transaction  after  the  first  call  and  before  the 
second  call  of  the  Stock  Exchange. 

6.  ac;  "after  calls"  ;  stock  transaction  after  the  second  call. 

7.  Ex.  div. ;  "without  dividend"  ;  seller  retaining  the  privilege  to  collect  a 
recently  declared  dividend  on  the  stock  sold. 

'8.  Ex.  coup.;  "without  coupons"  ;  seller  having  the  privilege  of  detaching 
maturing  interest  coupons  before  delivery  of  the  bonds  quoted. 

9.  b  f;  "buyer  flat"  ;  purchaser  waiving  interest  on  options. 

10.  1)  20  f;  buyer's  option  at  20  days,  without  interest. 

11.  collaterals  ;  securities  deposited  as  a  pledge  for  money  borrowed, 

12.  hypothecating  ;  to  put  up  collaterals  in  pledge. 

13.  cover;  to  fill  an  order  for  stock  which  had  been  sold  "short." 
1^.  unload  ;  to  sell  stock  which  has  been  held  for  a  rise. 

15.  1st  m  bds,  2d  m  bds  ;  first  mortgage  bonds,  second  mortgage  bonds. 

16.  r  bds,  g  bds  ;  registered  bonds,  bonds  payable  in  gold. 

17.  pref;  preferred  stock  (379). 

18.  conv.  "convertible,"  bonds  convertible  into  stock. 

19.  Pool  or  Syndicate;  combination  of  persons  who  unite  their  capital  and 
operations  to  secure  and  maintain  control  of  certain  stock  and  manipulate  it  for 
mittual  profit. 

20.  Difference  ;  variation  between  the  contract  price  of  stock  and  its  market 
price.  Instead  of  an  actual  delivery  or  receipt  of  the  stock  specified  in  a  contract, 
brokers  usually  pay  the  "difEerence"  if  against  them,  or  receive  the  "difference" 
if  in  their  favor. 

21.  Point;  special,  important  information  respecting  the  future  of  certain 
stocks,  supposed  to  have  been  acquired  from  a  reliable  source. 

22.  Wash,  washed  sale;  a  pretended  sale  by  one  broker  to  another,  to  give 
inactive  stock  the  appearance  of  activity,  and  thus  stimulate  outsiders  to  deal  in  it. 

23.  Stop  order;  an  order  to  buy  or  sell  stock  when  it  fluctuates  to  certain 
limits. 

2i..  Limited  order  ;  an  order  to  buy  or  sell  stock  at  a  specified  price. 
For  definitions  of  other  terms,  see    Stocks    and    Bonds,  371   to  382, 
inclusive. 
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Examples     for     Practice. 

51t. — 1.  I  sell  through  a  broker  100  shares  of  Chicago  and  North 
Western  R.  E.  stock  at  11 6 -J,  and  50  shares  of  Central  Pacific  II.  R. 
stock  at  421.     What  is  the  sum  due  me  from  the  broker,  brokerage 

Solution. 
Or.     100  sh.  Chi.  and  N.  W.  stock  @  116|     $11687.50 
50  "    Central  Pacific          "  42^        2106.25 

$13793.75 
\%  Commission  18.75 

Bal.  due  $13775.00 

2.  I  bought  200  shares  of  X.  Y.  C.  R.  R.  stock  at  103|,  and  150 
shares  Mich,  Cent.  R.  R.  stock  at  74^.  What  Avill  be  the  amount 
required  to  pay  for  the  same,  brokerage  \%  ? 

Solution. 
Dr.  200  sh.  N.  Y.  Central  stock  at  103f     120675 
150  "    Mich.  Central      "  74|      11137.50 

\%  Commission  43.75 

$31856.25 

3.  On  June  1,  I  purchased  through  a  broker  100  shares  of  Lake 
Shore  R.  R.  stock  at  83|,  and  deposited  $1000  as  margin.  On  June 
19,  the  stock  was  sold  at  86|.  What  was  my  profit,  allowing  \%  for 
brokerage,  and  Q%  interest  on  purchase  and  margin  ? 

Solution. 
Or.  June    1,  Margin  $1000. 

"      19,  Interest  for  18  da.  on  $1000  3. 

"       "    100  sh.  L.  S.  stock  at  86f    $8637.50 

Less  \%  brokerage  12.50     8625.        $9628. 

Dr.  June    1,  100  sh.  L.  S.  stock  at  83^  $8387.50 

\%  brokerage  12.50 

«     19,  Interest,  18  da.  on  $8400  25.20     8425.20 

To  Credit  Bal.  $1202.80 

Margin  1000. 

Profit  $202.80 
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4.  On  July  1,  a  broker  purcliased  for  account  of  J.  S.  Smith  200 
shares  Louisville  and  Nashville  R.  E.  stock  at  43|,  30  days  later  sold 
100  shares  at  ^1\,  and  on  Aug.  18,  sold  the  remainder  at  39|.  "What 
was  the  loss,  interest  6^,  margin  82000,  and  brokerage  \%  ? 


Solution. 
Cr.  July    1,  Margin 

"  ^  31,  100  sh.  L.  S.  stock  at  41^ 
Less  1%  brokerage 


$2000. 
$4112.50 

12.50   4100. 


Aug.  18, 100  sh.  L.  &  N.  stock  at  39|  83975. 

Less  i<^  brokerage  12.50   39G2.50 

"       "    Interest,  48  da.  on  82000        816. 
''       "         "         18  ''     "     4100  12.30        28.30  810090.80 


Dr.  July    1,  200  sh.  L.&N.  stock  at  43|  88725. 

Brokerage  \%  25. 

Aug.  18,  Interest,  48  da.  on  88750  70. 

To  Credit  Bal. 

Loss  (82000  -  81270.80)  =  729.20 


8820. 
81270.80 


5.  A  speculator  being  "bearish"  on  "Western  Union  Telegraph 
stock,  gave  an  order  to  his  broker  to  sell  200  shares  "  short."  The 
order  was  executed  on  June  12  at  69|,  and  82000  deposited  as  margin. 
On  June  27,  the  sale  was  covered  at  66|.  What  was  the  speculator's 
profit,  brokerage  \^c,  interest  6^  ? 


813900. 


Solution. 

Cr.  June  12,  200  shares  W.  U.  at  69| 

813925. 

Less  \%  brokerage 

25. 

cc 

''   Margin 

82000. 

(( 

27,  Interest,  15  da.  on  82000 
"  200  sh.  W.  U.  at  66| 

5. 

Dr.     " 

813275. 

\%  brokerage 

25. 

Note. 
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2005. 
$15905. 


13300. 

$2605. 

2000. 


8605. 
short "  sales,  but  a  premium  is  frequently 
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charged  when  a  particular  stock  becomes  scarce  and  not  readily  borrowed.  The 
broker  who  borrows  deposits  the  market  price  of  the  stock  with  the  party  who  lends 
it;  and  in  case  of  an  advancing  market,  the  lender  is  privileged  to  call  for  addi- 
tional margin.  In  calling  or  delivering  borrowed  stocks,  it  is  customary  to  give 
one  day's  notice. 

6.  On  May  19  I  purchased  300  shares  Reading  R.  R.  stock  at  22|, 
b  60,  and  sold  the  same  on  June  13  at  27|-,  s  30.  A  settlement  was 
made  on  June  28.  What  was  the  sum  due  from  my  broker,  margin 
$1500,  interest  6^^  and  commissions  \%  ? 

Solution. 
Cr.  May  19,  Margin 

June  28,  Interest,  40  da.  on  $1500 
"      ''         "         15  da,  on  (27f  x300)  = 
"      "   (27|-22|)x300 


$1500. 

10. 

20.72 
1575. 
$3105.72 

37.50  $3068.22 

37.50 

45. 

82.50 

Less  \%  brokerage  on  300  sh. 

Dr.  May  19,  300  sh.  at  22|  $6712.50 

''      "  \%  brokerage  37.50 

June  28,  Interest,  40  da.  on  $6750 

Credit  Bal.  $2985.72 

$2985.72  — $1500  =  $1485. 72,  profit. 

7.  A  speculator  paid  $200  for  a  ''put"  at  30  days  from  Apr.  12, 
on  200  shares  of  Fort  Wayne,  at  95f,  and  on  May  3,  delivered  the 
stock  at  91|.  AVhat  was  his  profit,  the  charges  for  settling  being  \% 
commission  on  stock,  and  -jV/o  commission  on  put  ? 

Solution. 

Gain  (95|-91|)  x  200  $775. 

Cost  of  Put  $200. 

-jV^  Com.  on  Put  12.50 

\%  Com.  for  settling  25.  237.50 

Net  gain,  $537.50 

Note. — No  interest  is  allowed  on  "puts"  or  "calls";  and  the  charge  for 
settling  is  ^^  on  the  par  value  of  the  actual  number  of  shares.  In  most  of  these 
transactions,  the  difference  is  simply  paid  over,  instead  of  an  actual  lelivery  of 
stock. 
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8.  I  paid  $300  for  a  ^^call"  for  30  days  from  July  10,  on  300 
shares  of  New  Jersey  Central,  at  80|,  and  on  Aug.  5,  called  the  stock 
at  8o|.  What  was  my  profit,  allowing  ^%  commission  for  settling  and 
■j^^  commission  on  the  "call"? 


Solution. 

Gain  (85|— 80|)  x  300  = 
Cost  of  Call  $300. 

■Jg-^  Com.  on  Call  18.75 

\%  Com.  for  settling  37.50 

Net  gain, 

9.  Find  the  balance  due  and  gain  on  the  following 
Dr.  W.  E.  Kexdall. 


$1425. 

356.25 

$1068^ 


1886. 
May     2 

<<         a 
((         (( 

To  100  sh.  Penn.  E.E.  @  50^ 
"  300   "    W.  U.  Tel.  @  102 
''  400   "    Lake  Shore  @  98f 
"  \%  Com.  800  sh. 
''  **  da.  interest  at  Q% 

***** 

***** 

*** 

** 
** 
** 
** 

*** 

** 

*'     29 

** 

1***** 

** 

Cr. 


1886. 

May     2 

"'     29 

By  Cash  (Margin) 

**  da.  interest  at  6% 
"  Sale  100  sh.  P.  E.  E.  @  52-| 
"     "    300   "  W.  U.  Tel.  @  105i 
"     "    400   "   Lake  Shore  @  99^ 

Less  Y/o  Commission 

$8000 
** 

00 
** 

** 

** 

** 

***** 

** 

((              Si 
Si             iC 
Si            Si 

**** 
***** 
***** 

SS            Si 

*** 

** 
** 

** 

1***** 

** 

10.  Bought  a  ''call"  on  200  shares  Pacific  Mail  at  40^,  March  20, 
on  which  there  was  a  cash  dividend  declared  March  25,  of  b%.  Called 
the  stock,  April  17,  and  sold  mv  stock  at  -ib^.  "What  was  my  profit  ? 
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11.  What  is  the  balance  and  loss  on  the  following  account  ? 
Dr.  Smith  &  McDougal. 


1885. 

Nov.  12 

To  150  sh.  Can.  Southern  @  47^ 

^**** 

** 

i(         a 

''  200  "    Union  Pacific  @  94^^ 

***** 

** 

a         ii 

"  500  "    Mich.  Central  @  90 

***** 

** 

<(         a 

"  -^^  Commission 

''  **  da.  interest  at  %% 

*** 

** 

*** 

** 

"     30 

** 

;^***** 

** 

Cr. 


1885.  . 
Xov.  12 

''     30 


By  Cash  (Margin) 
*'*  **  da.  interest  @  6^ 
''  Sale  150  sh.  Can.  S.  @  45|- 
"     "    200   "   Un.  Pac.  @  93^ 
"     '^     500   "   Mich.  Cent.  @  87^ 

Less 


§8500 
** 


**** 
***** 

^***** 
*** 


§*^ 


12.  My  broker  bought  for  me,  December  19,  1885,  300  shares 
Wabash  &  Pacific,  pref.,  at  56|,  and  sold  the  same,  January  3,  1886, 
at  60|.     What  was  mv  profit  ? 

13.  Deposited,  August  19,  with  my  broker,  16000  for  the  purchase 
of  200  shares  Rock  Island  at  105^,  200  shares  N.  Y.  Central  and 
Hudson  at  102^,  and  200  shares  Union  Pacific  at  93|.  On  October  5, 
Rock  Island  was  sold  at  107^,  N.  Y.  Central  and  Hudson  at  104,  and 
the  Union  Pacific  at  92i.  There  was  a  cash  dividend  of  4^  declared, 
September  12,  on  Rock  Island.     What  was  my  gain  ? 

14.  On  April  8,  a  broker  purchased,  on  his  own  account,  200  shares 
Michigan  Central  at  90^,  s.  30,  on  which  a  dividend  of  4^  was  de- 
clared April  15.  He  received  the  stock  May  2,  paid  interest  on  the 
same,  and  was  allowed  interest  on  the  dividend.  What  sum  did  he 
pay  in  settlement  ? 

15     4.  broker  sold  on  his  own  account,  September  8,  300  shares 
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Union  Pacific  at  94|,  s,  30.  On  September  30,  a  b%  dividend  was 
paid.  He  delivered  the  stock  October  8.  How  much  did  he  receive 
in  settlement  ? 

16.  A  speculator  purchased,  through  his  broker,  a  "spread "on 
100  shares  of  Michigan  Central,  with  instructions  to  use  the  privilege 
as  a  margin.  The  broker  secured  the  privilege  at  88  for  the  "  put  " 
and  90  for  the  "call."  When  the  stock  advanced  to  91,  the  broker 
sold  it  "  short"  and  placed  the  sales  to  the  credit  of  the  speculator. 
Michigan  Central  afterwards  declined  to  86,  and  the  broker  bought  in 
the  100  shares  at  that  price,  so  as  to  cover  the  "  sJiort  "  sale  at  a 
profit.  When  the  stock  declined  still  further,  the  broker  bought  100 
shares  of  same  at  84  and  afterwards  sold  it  at  85|.  Upon  a  still  fur- 
ther decline,  another  100  shares  of  same  were  purchased  at  84,  and 
again  sold  at  87.  Before  the  contract  expired,  the  stock  again  declined 
to  86,  Avhen  it  was  "put"  at  88  and  the  account  closed.  What 
profit  did  the  speculator  realize  ? 

17.  On  May  12, 1  purchased  through  my  broker  100  shares  of  rail- 
road stock  at  107 1,  and  on  June  3  a  stock  dividend  of  60^  was  paid. 
I  then  sold  my  entire  stock  at  lQb\.  How  much  did  I  gain  by  the 
transaction,  allowing  the  usual  commissions  ? 

18.  On  April  12,  1886,  I  purchased  through  my  broker  a  "  strad- 
dle," and  paid  3|^  premium  for  the  privilege.  The  following  is  a 
copy  of  the  contract : 

New  York,  April  12,  1886. 
The  hearer  may  put  or  deliver  to  me  100  shares  of  the  Capital  Stock 
of  the  Western  Union  Telegraph  at  102  f  per  cent,  par  value,  any  time 
within  30  days  from  date. 

Or  the  hearer  may,  at  Ms  option,  call  on  me  for  100  shares  of  the 
above  named  stock  at  102§- ,  any  time  within  30  days. 
All  dividends  paid  during  that  time  go  ivith  the  stock. 

Wm.  Allen  Miller. 

The  stock  was  quoted  on  May  10,  1886,  at  107^,  at  which  price 
and  date  my  broker  sold  the  same  and  "  called  "  it  for  delivery.  What 
was  my  net  profit,  allowing  the  usual  commissions  ? 

19.  May  18,  1885.  I  bought  300  shares  Canada  Southern  at  69J, 
and  July  11,  1885,  sold  the  same  at  68|^.  There  were  paid,  meanwhile, 
two  cash  dividends  of  h%  each  and  a  stock  dividend  of  60^.  I  sold 
the  new  stock,  or  script,  at  54|.  What  was  my  net  profit,  allowing 
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the  usual  commissions  on  stock  and  script,  interest  on  purcliase,  but 
no  interest  on  cash  dividends  ? 

20.  A  broker  having  purchased  more  stocks  than  he  could  carry 
for  his  customers  was  obliged  to  "  make  a  turn,"  i.  e.,  to  sell  for  cai<]t, 
and  buy  back  regular.  He  consequently  sold  400  shares  New  Jersey 
Central  at  82  and  400  shares  Delaware  and  Hudson  Canal  at  74.  He 
bought  back  400  shares  Xew  Jersey  Central,  regular,  at  82|,  and  400 
chares  Delaware  and  Hudson  Canal  at  73 i,  regular.  What  did  the 
"  turn  "  cost  the  broker  ? 


RAPID    ADDITION. 
518.  To  add  by  grouping  figures  into  convenient  sets. 

Illustrative    Example. 

Explanation. — To  add  rapidly,  it  is  necessary  to  acquire  facility  in  grouping 

the  figures  of  a  column  into  convenient  sets,  whose  Operation. 

sum  can  be  determined  at  a  glance.      The  greater      3  |  6  )  2 

number  of  skilled  accountants  add  but  one  column  at      2  !  3  )  5 

a  time;  yet,  by  combining  two  or  more  figures  when-       1  I  8  3 

ever  possible,  and  adding  these  combinations  instead      4j  ^\  i  ^  ^ 

of  the  figures  of  which  they  are  composed,  results  are      ^  )  g      ^  ^  2  ) 

obtained  so  quickly  as  to  excite  the  surprise  of  those      5  )  1  )  7 

unacquainted   with   the  process.     Thus  :  to  add  the      9  4  M "    4 

columns   herewith   appended,    group  into  convenient       7  [  5  ^  1 

sets  (which  are  here  enclosed  in  braces  to  be  better      3  )  3  ]  3 

understood  by  the  pupil,  but  which  in  practice  should      9  4  >•  »  5  ) 

be  discarded)   and  add  the  numbers  represented  by      6  )  2  '  4  ) 

these  sets;  as  follows,  7  +  8  +  9+8  +  9  +  8  +  7  +  8  +  10=       2)  8  6  )_ 

74  units,  or  7  tens  and  4  units.     Carry  the  7  tens  to  the      8  3  )  ^  2  i 

tens' column,  obtaining  7  +  9  +  8  +  8  +  8  +  9  +  10  +  7  +  8+       3^  5)  3^ 

9  =  83  tens,  or  8  hundreds  and  3  tens.     Carry  the  8      2  [■  »      1  ^  5  /" 

hundreds  to  the  hundreds'  column,  obtaining  8  +  9  +  8      4^  2/-8  1^ 

+  9  +  8  +  8  +  9  +  10  +  9  +  8  +  10=96   hundreds,    making      8  5^  8 

the  sum  of  the  three  columns  equal  to  9634.                          6  [  2  [  ^  3  ) 


3 

DG  3  4 
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Examples  for 

Practice. 

(!•)     (2.) 

(3.^ 

(4.) 

(5-) 

(6.) 

(7.)     (8.) 

3    : 

5 

41 

31 

85 

253     516 

8     3 

o 

58 

27 

54 

138     273 

6     4 

1 

34 

&2 

48 

847     832 

5     8 

8 

72 

16 

32 

413     127 

2     5 

2 

67 

75 

76 

272     983 

7     3 

i 

25 

83 

27 

765     275 

1     2 

1 

13 

28 

63 

994     764 

•5     7 

6 

92 

54 

84 

283     353 

3     2 

2 

84 

12 

12 

812     626 

8     1 

8 

38 

47 

41 

647     189 

C     4 

1 

12 

83 

38 

733     841 

2     8 

4 

79 

35 

29 

528     237 

1     3 

5 

23 

21 

75 

264     723 

(9.) 

(10.) 

(11.) 

(12.) 

224639865 

3878945 

72813456 

538193716 

442314143 

2127624 

29738268 

445362437 

343823234 

5622346 

46382759 

758275354 

827231421 

8246393 

58349271 

394583725 

214482178 

2933528 

43627183 

876345678 

145358723 

7285342 

29148364 

691827364 

528442837 

3424637 

75314627 

253458926 

393214253 

4379464 

28392673 

514875343 

724283645 

5232521 

84736829 

482692736 

272828432 

3743255 

41538294 

854829176 

489273229 

6122732 

32839267 

382453826 

162791318 

1898326 

75482739 

623432714 

323185986 

2313652 

34265873 

255783468 

873923882 

3635218 

82895852 

987375384 

418146179 

5252867 

24376437 

142839267 

152439652 

9718343 

65843745 

483948945 

237397254 

2383734 

46278426 

827658372 

689281543 

6522425 

58745954 

586573486 

341813437 

3274612 

93426374 

712843943 

734252154 

7432536 

35786453 

347391658 

125658415 

8256541 

87438265 

439247386 
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RAPID    SUBTRACTION. 

519.  To  find  the  remainder  in  one  operation,  when  a  minuend  is 
to  be  diminished  by  the  sum  of  two  or  more  subtrkhends. 


Illustrative     Example. 

A  merchant  had  bought  7135  bushels  of  corn,  of  which  he  sold 
1204  bushels  to  A,  934  bushels  to  B,  790  bushels  to  C,  and  1439 
bushels  to  D.     How  many  bushels  had  he  remaining  ? 

Explanation. — Write  the  minuend  (7135)  and  draw  a  line  underneath,  then 
write  the  several  subtrahends,  placing  units  under  units,  tens  under  tens,  etc. 
Then  add  the  units'  orders  of  the  subtrahends,  producing  9  +  6  + 
4  +  4=33.  The  additional  units  required  to  make  the  right-hand 
figure  of  this  result  (33)  correspond  with  the  units'  order  of  the  minu- 
end being  3  (28  +  2=25),  2  will  be  the  units'  order  of  the  final 
remainder.  Carry  2  tens  to  the  sum  of  the  tens'  order  of  the  subtra- 
hends, and  add,  producing  2  +  3  +  9  +  3  +  0=17  tens.  The  additional 
tens  required  to  make  the  right-hand  figure  of  this  sura  (17)  cor- 
respond with  the  tens'  order  of  the  minuend  (3),  being  6  (17  +  6=23), 
6  will  be  the  tens'  order  of  the  final  remainder.  Proceeding  in  this 
manner,  it  will  be  found  that  the  sum  of  the  hundreds'  column  (24) 
lacks  7  (24  +  7=31)  of  corresponding  with  the  hundreds'  order  of  the  minuend  (1); 
and  the  sum  of  the  thousands'  column  (5)  lacks  2  (5  +  2=7)  of  corresponding  with 
the  thousands'  order  of  the  minuend  (7).  Therefore  7  is  the  hundreds'  order,  and 
2  the  thousands'  order  of  the  final  remainder,  and  2762  bushels  of  corn  is  the  total 
remainder. 


Solution. 
7135 
1204 

•     934 

79G 

1439 

2762 


Find  the 

balances  of  the  following 

ledger  acco 

unts: 

(!•) 

(2.)                     1 

(3 

•) 

Dr. 

Cr. 

Dr. 

Cr.         1 

Dr. 

Cr. 

$7143.28 

$1456.30 

$3127.48 

$7124.58 

$2783.40 

$4121.38 

273.82 

'283.95 

286.32 

8296.25 

251.31 

5938.24 

9549.37 

2736.72 

750.45 

432.30 

1586.90 

726.35 

4378.62 

45.34 

1430.15 

50.80 

732.35 

4829.60 

529.15 

383.27 

8274.20 

1437.15 

4829.17 

2748.42 

75.32 

987.36 

326.75 

2137.80 

1238.25 

3214.50 

918.24 

2478.31 

2183.92 

450.16 

2874.32 

291.32 

46.38 

(Ikl.) 
-S22914.18 

7189.35 



$23568.62 

(Bal.) 
$23568.62 

(Bal.) 
$22320.19 

450.38 

^22914. 18 

$22320.19 
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RAPID     MULTIPLICATION. 

520.  To  multiply  when  the  multiplier  is  11,  and  the  multiplicand 
consists  of  two  figures  whose  sum  is  less  than  10. 

Illustrative     Example. 

Multiply  $35  by  11. 

Explanation.— 3  +  5  =  8;  and  8  placed  between  3  and  5  produces  $385,  the 
product.     Hence, 

TLvle.—Betifeeyi  the  two  figures  of  the  multiplicand  lurite 
their  sum. 

I^OTE.— When  the  sum  of  the  two  orders  of  the  multiplicand  is  more  than  10, 
add  the  excess  to  the  left-hand  order. 


Examples     for     Practice. 


Multiply 


1.  152  by  11. 

2.  872  by  11. 

3.  836  by  11. 


4.  853  by  11. 

5.  25  rods  by  11. 

6.  18  miles  bv  11. 


Multiply 


7.  816  by  11. 

8.  881  by  11. 

9.  827  by  11. 


10.  845  by  11. 

11.  834  by  11. 

12.  862bvll. 


521.  To  multiply  any  number  by  11. 


Illustrative    Example. 

Multiply  4T62  pounds  by  11. 

Explanation.— Take  the  units'  fij2:ure  of  the  multiplicand  (2)  as  the  units'  figure 
of  the  product;  and  for  the  remaining  figures  of  the  product  take  the  units'  figure 
(2)  plus  the  tens'  figure  (6),  obtaining  8;  then  the  tens"  figure  (6)  plus  the  hundreds' 
figure  (7),  obtaining  13;  write  3,  and  carry  1  to  the  hundreds'  figure  (7)  plus  the 
thousands' figure  (4),  obtaining  12;  write  2,  and  carry  1  to  the  thousands' figure  (4). 
obtaining  5 ;  making  the  total  product  53382  pounds.     Hence, 

Rule.— To  the  left  of  the  units'  order,  write  successively  the 
units  plus  the  tens,  the  tens  plus  the  hundreds,  the  hundreds 
plus  the  thousands,  etc.,  carrying  as  usual,  and  terminating  at 
the  left  with  the  highest  order,  or  the  highest  order  plus  the 
carinjing  figure. 
520—521 
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Examples     for     Practice, 


Multiply 

1.  ^5i;5G  by  11. 

2.  872038  by  11. 

3.  $514832  by  11. 


Multiply 

4.  837281.05  by  11. 
6.  841268.45  by  11. 
6.  83275.75  by  11. 


Multiply 

7.  848203.25  by  11. 

8.  894873.30  by  11. 

9.  815238.05  by  11. 


533.  To  multiply  when  the  multiplier  consists  of  two  figures  and 
its  units'  order  is  1. 

Illustrative     Example. 

Multiply  8387  by  41. 

Explanation. — Take  the  units'  figure  of  the  multiplicand  (7)  as  the  units'  figure 
of  the  product,  and  for  the  remaining  figures  of  the  product  take  4  times  the  units' 
figure  (7),  plus  the  tens'  figure  (8),  obtaining  36.  Write  6,  and  cany  3  to  4  times 
the  tens'  figure  (8),  plus  tlie  hundreds'  figure  (3),  obtaining  38.  Write  8,  and  carry 
3  to  4  times  the  hundreds'  figure  (3),  obtaining  15 ;  making  the  complete  product 
$15867.     Hence, 

Rule. — Tnhe  the  units'  order  of  the  multiplicand  as  the 
units'  order  of  the  product ;  and  multiply  the  tens'  order  of  the 
multiplier  into  each  order  of  the  multiplicand,  adding  the  next 
higher  order  of  the  multiplicand  to  the  successive  products  thus 
obtained,  and  carrying  as  in  ordinary  multiplication. 


Examples 


Multiply 

1.  82735.50  by  51. 

2.  81824.75  by  81. 

3.  85104.30  by  31. 


FOR     Practice 

Multiply 

4.  86238.65  by  21. 

5.  87415.40  by  61. 

6.  88291.25  by  91. 


Multiply 

7.  82134.15  by  71. 

8.  85827.80  by  41. 

9.  82584.93  by  11. 


523.  To  multiply  when  the  multiplier  consists  of  two  figures  and 
its  tens'  order  is  1. 


Illustrative     Example. 

Multiply  8873  by  19. 

Explanation.— Multiply  the  units'  figure  of  the  multiplicand  (3)  by  the  units' 
figure  of  the  multiplier  (9),  obtaining  27.  Write  7,  and  carry  2  to  9  times  the  tens' 
figure  of  the  multiplicand  (7),  increased  by  its  units'  figure  (3),  obtaining  68.  Write 
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8,  and  carry  G  to  9  times  tlie  hundreds'  figures  of  the  multiplicand  (8),  increased  by 
its  tens'  figure  (7),  obtaining  85.  Write  5,  and  carry  8  to  the  hundreds'  figure  of  the 
multiplicand  (8),  obtaining  16;  making  the  complete  product  $16587.     Hence, 

Rule. — Multijily  the  xtnits'  order  of  the  multiplier  into  each 
order  of  the  vtultiplicand,  adding  the  next  loiucr  order  of  the 
multiplicand  to  the  successive  products  thus  obtained,  carrying 
as  in  oj^dinary  multiplication,  and  finally  adding  the  last 
carrying  figure  to  the  left-hand  order  of  the  multiplicand. 


Examples    for    Practice 


Multiply 

1.  $7135.45  by  16. 

2.  $815.30  by  13. 

3.  $758.42  by  14. 

4.  1925.35  by  18. 


Multiply 

5.  $2580.95  by  18. 

6.  $1497.60  by  15. 

7.  $917.36  by  16. 

8.  $532.16  by  19. 


Multiply 

9.  $9125.25  by  17. 

10.  $8174.85  by  19. 

11.  $415.18  by  18. 

12.  $214.46  by  15. 


524.  To  multiply  when  an  aliquot  part  or  a  multiple  of  the  mul- 
tiplier will  form  a  more  convenient  multiplier. 


Illustrative     Example 

Multijjly  $75  by  56,  and  $628  by  25. 

First  Solution. 

8  times  $75  =  $600 
i  of  56  =        7 


$4200 


Second  Solution. 

f    $628  =  $157 


4  times 


100 


$15700 


Explanation. — Both  of  the  above  solutions  are  practical  applications  of  the 
principle  that  to  multiply  one  factor  and  divide  the  other  by  the  same  number 
does  not  affect  the  value  of  their  product. 

Rule. — Multiply  one  factor  and  divide  the  other  hy  such  a 
number  as  will  simplify  the  multiplication. 


Multiply 

1.  $35  by  15. 

2.  $42  by  18. 

3.  $24  by  16. 

4.  $18  by  45. 

534: 


Examples    for    Practice. 
Multiply  \   Multiply  Multiply 

9.   $150  by  48.1  13.   $36  by  33f 

14.  $72  by  16|. 

15.  $24  by  13^. 


5.  $72  by  75. 

6.  $36  by  25.  10.  $64  by  25. 

7.  $52  by  250  I  ii.  $35  by  18. 

8.  $42  by  350  \  12.  $28  by  450 


16.  $96  by  12 J. 
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525.   To  multiply  when  one  part  of  the  multiplier  is  an  aliouot 
of  another  part. 


Illustrative     Example. 

Multiply  $-25:4  by  186,  and  I54G3  by  850. 

Explanation. — Tn  the  first  solution,  since  one  part  of 
the  multiplier  (18)  is  three  times  the  remaining  part  (6),  first 
multiply  $2574  by  6,  obtaining  $15444  ;  then  take  three 
times  15444  as  the  product  by  3  times  0,  or  18  tens,  obtain- 
ing 46332  tens  ;  and  add  the  two  results. 

In  the  second  solution,  since  one  part  of  the  multiplier 
(56)  is  seven  times  the  remaining  part  (8),  first  multiply 
$5462  by  8  hundreds,  obtaining  43696  hundreds  ;  then  take 
seven  times  43696  as  the  product  by  7  times  8,  or  56  units, 
obtaining  305872  units  ;  and  add  the  two  results.     Hence, 

Rule. — Midtiphjhy  the  selected  order  of  the 
multiplier ;  and  take  as  many  times  the 
obtained  result  as  the  remaining  orders  of  the 
rnuliiplier  are  times  the  order  used.  Add  the 
pai'tial  products. 


First  Solutioji, 
$2574 
186 
15444 
4G332 


$4:8764 


Second  Solution. 

$5462 
856 


Multiply 

1.  $385.85  by  642. 

2.  $742.50  by  328. 

3.  $82615  bv  729. 


Examples     for 
Multiply 

4.  $4265.25  by  255 

5.  $9541.12  by  546 

6.  $172.48  bv  763. 


Practice. 

Multiply 

7.  $2153.28  by  18624 

8.  $530.75  by  315. 

9.  $618.40  by  16412. 


520.   To  multiply  when  the  multiplier  is  a  little  more  or  a  little 
less  than  100,  1000,  10000,  etc. 


Illustrative    Example. 

Multiply  $385.20  by  998. 

Explanation.— Multiply  $385.20  by  1000  ;  the 
resulting  product  (385200)  will  be  1000-998,  or  2 
times  $385.20  too  great.  Hence  deduct  2  times 
$385.20,  or  $770.40  frcm  $385200,  obtaining  the  true 
product,  $384429.60. 


Solution. 
$385200 

770.40 
$384429.60. 
525 


Ans. 
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Rule. — Multiply  by  the  nearest  nmnher  of  lOO's,  lOOO's, 
10000' s,  etc. ;  and  acid  to  the  result  as  many  times  the  mul- 
tiplicand as  the  true  multiplier  is  units  more  than  the  assumed 
Tnultiplier ;  or  subtract  from  the  result  as  many  times  the 
multiplicand  as  the  true  multiplier  is  units  less  tJian  the  as- 
sujn-e'.^  multiplier. 


Examples     for     Practice. 


Multiply 

1.  U25  by  999. 

2.  $865  by  98. 

3.  1735.25  by  998. 


Multiply 

4.  $258.30  by  104. 

5.  $827.58  by  1003. 

6.  $516  by  1.02. 


Multiply 

7.  $989  by  992. 

8.  $99  by  97. 

9.  $1005  by  1002. 


521.  To  multiply  any  number  of  two  or  three  figures  by  itsel£ 


Illustrative    Example. 

Multiply  48  by  itself. 

Explanation.— 8  x  8=:64  units.     Write  4  and  cany  6 
(4  +  4)x8 = 64  +  6  to  carry = 70.     Write  0  and  carry  7. 
(Or,  8  +  8x4=64  +  6  to  carry =70.) 
4  X  4=  16  +  7  to  carry =23.     Write  23. 


Solution. 

48 
48 

2304 


Rule. — First,  multiply  the  units'  order  by  itself ;  then  twice 
the  tens'  order  by  the  units'  order  {or  twice  the  units'  order  by  the 
tens'  order,  if  more  convenient) ;  then  the  tens'  order  by  itself, 
carrying  as  usual. 


Examples    for     Practice. 


Multiply 

1.  $36  by  36. 

2.  $42  by  42. 

3.  $56  bv  56. 


Multiply 

4.  $85  by  85. 

5.  $74  by  74. 

6.  $93  by  93. 


Multiply 

7.  $82  by  82. 

8.  $64  by  64. 

9.  $38  by  38. 


Multiply 

10.  $19  by  19. 

11.  $113  by  113. 

12.  $122  by  122. 


528.  To  find  the  product  of  two  numbers  when  each  consists  of 
two  or  three  orders,  and  their  units'  orders  are  alike. 


Illustrative     Example- 


Multiply  $74  by  94. 
521-52S 
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Solution. 
Explanation.— The  solution  of  this  oxainple  depends  upon  the 
same  i)rinciple  as  that  of  111.  Ex.  527.     Hence,  4x4  =  10  units.  ^74 

Write  0,  and  carry  1.     (7  +  9)  x  4=64  +  1  to  cairy=65.     Write  5,  and  94 

carry  6.     7x9=63  +  6  to  carry =69.  $695G 

Rule. — First  flitd  the  product  of  the  units'  orders ;  then  tJie 
product  of  the  sum  of  the  tens'  order  into  the  common  units' 
order ;  theji  the  product  of  the  tens'  orders,  carrying  as  usual. 


Examples     for     Practice 


Multiply 

1.  $42  by  72. 

2.  138  by  58. 

3.  $61  by  21. 

4.  $34  by  64. 


Multiply 

5.  893  by  43. 

6.  $74  by  24. 

7.  $85  by  35. 

8.  $52  by  72. 


Multiply 

9.   $51  by  31. 

10.  $92  by  52. 

11.  $132  by  92. 

12.  $135  by  75. 


Multiply 

13.  $153  by  73. 

14.  $145  by  85. 

15.  $128  by  88. 

16.  $156  bv  7'^. 


o29.  To  find  the  product  of  two  immbers  when  each  consists  of 
two  or  three  orders,  and  their  tens'  orders  are  alike. 


Illustrative     Example. 

Multiply  $83  by  89. 

Explanation. — The  solution  of  this  example  is  a  modification  of 
that  of  111.  Ex.  527,  528.  The  orders  which  are  unlike  being 
added  together,  and  then  multiplied  by  the  common  order.  Thus, 
3x9=27;  (9  +  3)x8  +  2  to  carry=98  ;  (8x8) +  9  to  carry =73. 


Solution. 

$83 

89 

$7387 


Multiply 

1.  $58  by  53. 

2.  $75  by  79. 

3.  $32  bv  34. 


Examples     for     Practice. 

Multiply  Multiply 

4.  $81  by  85.  7.  $18  by  19. 

5.  $64  by  67.  8.  $48  by  41. 

6.  $25  by  23.  9,  $92  by  93. 


I  Multiply 

10.  $62  by  65. 

11.  $84  by  83. 

12.  $52  by  55. 


5.30.  To  multiply  any  number  of  two  or  three  figures  and  ending 

in  5,  by  itself. 

Illustrative     Example. 

Multiply  $75  by  75. 

Solution. — 7  X  (7  +  1)  =  56;  annex  25,  obtaining  $5625,  the  answer.     Hence, 

25  529-520 
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Rule. — Multiply  the  tens''  order  hy  itself  increased  by  1,  and 


annex  zo. 


Examples    for    Practice, 


Multiply 

1.  $25  by  25. 

2.  $65  by  65. 


Multiply 

3.  645  by  45. 

4.  885  bv  85. 


Multiply 

5.  835  by  35. 

6.  875  bv  75. 


Multiply 

7.  855  by  55. 

8.  6115  by  115. 


531.  To  find  the  product  of  two  numbers  whose  tens'  orders  are 
alike,  and  the  sum  of  their  units'  orders  is  10. 


Illustrative     Exampli, 

Multiply  883  by  87,  and  8114  by  116. 

Explanation. — Both  solutions  are  modifications  of 
527,  and  the  answers  are  obtained  as  follows  : 

(8  + 1)  X  8  =  73,  annex  3  x  7  =  21,  obtaining  $7221. 

(11  +  1)  X  11  =  132,  annex  4  x  6  =  24,  obtaining 
$13224. 


Solutions. 
$83  $114 

87 


116 


87221       813224 


■Rule.— Multiply  one  of  the  tens'  orders  plus  1  hy  the  other 
tens'  order,  and  annex  the  product  of  the  units'  orders. 


Multiply 

1.  $82  by  88. 

2.  $73  by  77. 

3.  $54  bv  56. 


Examples     for     Practice. 


Multiply 

4.  896  by  94. 

5.  823  by  27. 

6.  841  bv  49. 


Multiply 

7.  825  by  25. 

8.  836  by  34. 

9.  103  by  107. 


Multiply 

10.  $17  by  13. 

11.  898  by  92. 

12.  8112  by  118, 


533.  To  find  the  product  of  two  numbers  whose  tens'  orders  differ 
by  1,  and  the  sum  of  their  units'  orders  is  10. 


Illustrative     Example, 

Multiply  873  by  67. 
Explanation. 


-Disregard  the  less  number, 
and  multiply  the  tens'  order  (7)  of  the  greater 
number  by  itself,  obtaining  49  (hundreds).  Next 
multiply  the  units'  order  (3)  of  the  greater  num- 
ber by  itself,  obtaining  9.  Subtract  9  from 
4900,  obtaining  $4891,  the  required  product. 

531— 53» 


$73 

67 

84891 


Solution. 

7"  X  7«  =  4900 

3x3    = 9 

4891 
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'R.vX'^.— Multiply  the  tens'  order  of  the  greater  niunher  hy 
itself;  and  from  the  product  {considered  as  hundreds),  subtract 
the  product  of  the  units'  order  of  the  greater  nuniber  multiplied 
by  itself. 


Multiply 

1.  842  by  58. 

2.  S75by65. 

3.  839  by  41. 


Examples 
Multiply 

4.  872  by  68. 

5.  863  by  77. 

6.  875  by  65. 


FOR     Practice. 
Multiply 

7.  884  by  96. 

8.  853  by  47. 

9.  881  by  99. 


Multiply 

10.  8124  by  116. 

11.  8102  by  118. 

12.  8106  by  94. 


.     533,  To  find  the  product  of  two  mixed  numbers  when  their  ter- 
minal common  fractions  are  alike. 


Illustrative 


Multiply  18^  by  4?r,  and  89'-  by  7^ 
First  Solution. 
881 
4i 


32 

6 

4 


8x4 

(8  +  4)xi 

i  X  I 


Example. 

Second  Solution. 

891 

n 

63     = 

9x7 

4     = 

(9  +  7)xi 

iV= 

ixi 

867^0 


Rule. — Find  the  product  of  the  integers;  then  the  product  of 
the  sum  of  the  two  integers  into  the  common  terminal  fraction ; 
then  the  product  of  the  two  fractions.    Add  the  three  results^ 

Note.— When  both  integers  are  alike,  and  their  terminal  common  fractions 
are  4,  annex  the  product  of  the  terminal  common  fractions  to  the  product  of  one 
integer  plus  1  multiplied  by  the  other  integer.  Thus  %H\  x  8i  =  (9  x  8)  +  {I  x 
I),  or  $72|.     This  Note  will  not  hold  good  with  any  other  fraction  than  h. 


Multiply 

1.  841- by  81 

2.  86|- by  8^. 

3.  85^  by  3f 


Examples    for 
Multiply 


Practice. 


4.  85|  by  7^. 

5.  83 i  by  9i. 

6.  87i  by  b\. 


Multiply 

7.  85^  by  5|-. 

8.  87i  by  n. 

9.  Ul  by  ^. 

533 
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534.  To  find  the  product  of  two  mixed  numbers  whose  integers 
are  alike  and  whose  terminal  common  fractions  have,  or  may  be  con- 
veniently reduced  to,  a  common  denominator. 


Illustrative     Example 

Multiply  %%  by  9|,  and  $8|-  by  8|. 


First  Solution. 

90     =(9-fi  +  i-)x9 


Second  Solution. 


75     =  (8  +  I  +  I)  X  8 


$906\ 


$75  y- 


Rem. — The  above  solutions  are  self-explanatory. 

Rule. — To  the  integer  of  the  multiplicand,  add  the  sum  of 
the  terininal  common  fractious,  and  multiply  the  result  hy  the 
integer  of  the  multiplier.  To  the  product  thus  obtained,  annex 
the  product  of  the  fractions. 


Examples    for    Practice. 


Multiply 

1.  $91  by  9f. 

2.  II  Of  by  lOf. 

3.  |12|  by  12^. 

4.  llS^bylS^. 


Multiply 

5.  $.03iby3f. 

6.  $G0|  by  60|. 

7.  $.40 1  by  401. 

8.  S25|  by  25|. 


Multiply 

9.  $.05|-  by  5|. 

10.  I.OSf  by  8^. 

11.  $6|  by  .06|. 

12.  $131  by  12|. 


535.  To  multiply  when  the  multiplier  lacks  1  fractional  unit  of 
being  an  integer. 

Illustrative     Example. 
What  is  the  cost  of  64  yards  of  silk  at  $3^  per  yard  ? 


Explanation. — 64  times  $4,  or  $25G. 

■would  be  the  cost  at  |4  per  yard;  ami  at  $J 
per  yard  less  than  $4.  the  cost  must  be  64 
times  $3,  or  $8  less  than  $256. 

534-535 


Solution 

64  X  $4  —  $256,  cost  at  U. 

64  X  $1  =  8_    '••     '•  $1. 

$2-18     '•'     '•■  $31 
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'R.wX^.— Multiply  the  inuUipUcaiid  hy  the  integral  part  of 
the  multiplier  plus  1 ;  ami  diminish  the  result  by  such  a  paH 
of  the  viultipUcand  as  the  fraction  lacks  of  being  a  whole. 


Examples    for    Practice. 
Multiply  I  Multiply 

10.  8440  by  6^- 

11.  §288  by  5f 


1.  #48  by  5f .   I  4.  S250  by  3i.  !  7.  $180  by  T^V 

2.  $75  bv  1(»|.   5.  ro'2i  by  4|.  |  8.  $720  by  2^ 

3.  §136  by  6f .  I  6.  $672  by  8f .  |  9.  $342  by  9f . 


12.  $723  by  9|. 


53G.  To  divide  when  a  maltiple  of  the  divisor  will  form  a  more 
convenient  divisor. 

Illustrative 

Divide  $1840  by  25,  and  $6375  by 

Explanation. — Instead  of  using  the 
inconvenient  divisor  25,  multiply  both 
divisor  and  dividend  by  such  a  number 
(4)  as  wiU  produce  the  more  convenient 
divisor  100.  Then  divide  the  new  dividend 
($7360)  by  the  new  divisor  (100),  obtaining 
$73.60,  the  answer. 

In  the  second  solution,  since  the  true 
divisor  (7i)  increased  by  \  of  itself  (2J)  will 
form  a  more  convenient  divisor  (10),  simi- 
larly increase  the  dividend  ($6375)  by  ^  of 

itself  ($3125),  obtaining  $8500.     Then  divide  the  new  dividend  ($8500)  by  the  new 
divisor  (10),  obtaining  $850. 

Rule.— I.  Multiply  or  divide  both  divisor  and  dividend  by 
such  a  number  as  ivill  simplify  the  division.     Or, 

II.  Add  to,  or  subtract  from,  the  given  divisor  such  a  part  of 
itself  as  will  produce  a  more  convenient  diviior.  Similarly 
increase  or  diminish  the  dividend.     Then  divide  as  usual. 


Example. 

71 

First  Solution. 

$1840 

4 

$73.60 

Second  Solution. 

n+  ^of7|  =  10 
$6375  +  i  of  $6375  ~ 
$8500  ---  10  =  $850 

$8500 

Examples    for     Practice. 


Divide 

1.  $5.80  by  25. 

2.  $7.50byl6|. 

3.  $450  by  12^. 


Divide 

4.  $875  by  $250. 

5.  $640  by   125. 

6.  $4.35by33f 


Divide 

7.  $1527  by  150. 

8.  $918  by  15  (deduct  I). 

9.  $582  by  7i  (add  ^). 
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537.  In  marking  goods,  various  devices  are  adopted  to  prevent 
the  cost  and  selling  price  mark  from  becoming  known  to  outsiders. 

Rem.  1. — The  device  may  consist  of  any  word  or  phrase  containing  ten  different 
letters  or  characters,  each  representing  a  figure.     Thus,  take  the  following  word  : 

blacksmith 

12345G7890 

If  the  selling  price  is  $5.20,  and  it  is  required  to  write  the  cost  ($4.25)  by  the 

use  of  this  key-word,  the  proper  mark  would  be  T       . 

elk 

Rem.  2. — When  both  cost  and  selling  price  are  thus  expressed,  it  is  customary 
to  employ  two  key-words,  one  for  the  selling  price  and  the  other  for  the  cost  price. 
Thus  if  "blacksmith"  is  the  key-word  for  the  cost  price  ($4.25)  and  "republican" 

for  the  selling  price  ($5.20),  the  proper  mark  would  be   —. 

elk 

Rem.  3. — An  extra  letter,  called  a  repeater,  is  used  to  prevent  successive  repeti- 
tions of  the  same  letter  or  character,  and  thus  afford  a  clue  to  the  key-word.  Hence, 
taking  y  as  the  repeater,  and  "blacksmith"  as  the  key-word,  $5.88  would  be 
written  k  i  y. 

Rem.  4. — In  trade  discounts,  the  rate  of  discount  on  the  long  price  is  some- 
times indicated  by  the  use  of  a  key-word. 

Rem.  5. — The  following  afford  examples  of  key-words  :  blackhorse,  cash  profit, 
hard  moneys,  importance,  now  be  sharp,  gambolines,  Charleston,  Cumberland, 
Hagerstown. 

Rem.  6. — Instead  of  letters,  arbitrary  characters  may  be  used,  as  follows  : 


Examples     for     Practice. 

Using  the  key  "importance"  for  the  cost  price,  "  blackhorse"  for  the 
selling  price,  and  "  d  "  as  the  repeater,  mark  the  following  : 


Cost.  Gain. 


2.  16^  "  " m% 

3.  20^  "  " ZO  % 

4.  27^  "  " 33^c; 

5.  43^  "  " l^% 
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Cost.  Loss. 

6.  $3.50    per  pair 30^ 

7.  45^/         "      ^'     40^ 

8.  $4.40     "    dozen 5% 

9.  20^'        "       "       10^ 

10.  45^'        "    gross 50^ 
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5.38.  Retail  merchants  purchase  many  articles  by  the  dozen,  such 
as  hats,  caps,  boots,  shoes,  and  notions  of  various  kinds.  When 
goods  are  thus  bought,  it  is  useful  to  be  able  to  determine  instantly 
the  selling  price  per  unit  to  afford  a  given  per  cent,  of  profit. 

5o9.  If  the  given  cost  is  per  dozen,  to  find  the  selling  price  per 
unit  at  20%  profit. 

Illustrative     Example. 

If  shirts  are  bought  at  $15  per  dozen,  at  what  ^v'lce,  should  each 
shirt  be  sold  to  afford  a  gain  of  20^  ? 

Explanation. — At  20%  profit,  the  selling  price  per  Solution. 

dozen  is  120%   of  the  cost  per  dozen;    and  the  selling    _j_  ^  4.-.  ^ 41   ka 

price  per  unit  must  be  y^  of  120%,  or  10%  of  the  cost  per    ^^ 
dozen.     Hence,  10%,  or  y^  ^f  $15,  must   be  the   selling 
price  per  shirt  to  afford  20%  gain. 

Rule. — Divide  the  cost  per  dozen  hy  10.  TJie  result  will  be 
the  selling  price  per  unit  at  20%  profit. 

Examples     for     Practice. 

1.  A  merchant  bought  at  auction  6  dozen  pairs  of  boots  at  142.50 
per  dozen  pairs.     How  much  must  he  charge  per  pair  to  gain  20^  ? 

2.  Bought  caps  at  auction  for  110  per  dozen.  To  gain  20%  on 
each  cap,  what  must  be  my  selling  price  ? 

3.  By  selling  an  article  at  $1.25  I  gain  20^.  What  was  the  cost 
per  dozen  ? 

4.  A  second-hand  dealer  bought  12  chairs  at  auction,  for  which  he 
paid  112.50,  and  sold  them  at  20^  profit.  What  did  he  charge  for 
each  chair  ? 

5.  By  selling  shirts  at  $1.75  each,  I  gained  20^.  What  was  the 
cost  per  dozen  ? 

6.  If  hats  cost  $18  per  dozen,  what  must  be  the  selling  price  of 
each  to  yield  20^^'  profit  ? 

7.  If  chairs  are  bought  at  89.20  per  dozen,  what  must  be  the  sell- 
ing price  per  set  of  G  to  make  20^^  profit  ? 
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540.  If  the  givesn  cost  is  per  dozen,  to  find  the  selling   price 
per  unit  at  any  %  profit. 


Illustrative     Example. 

If  gloves  cost  S20  per  dozen  pairs,  what  must  be  the  selling  price 
per  pair  to  yield  bO%  profit  ? 


Explanation. — First  take  ^^5  of  the  cost  per 
dozen,  obtaining  $2  us  tlie  selling  price  per  pair  at 
20%  profit,  or  at  120  p^  of  cost.  Since  the  required 
selling  price  is  150%  of  cost,  or  one-fourth  greater 
than  120%,  increase  $2  by  one-fourth  of  itself  ($.50), 
obtaining  $2.50  as  the  required  selling  price. 


Solution. 

120,^  of  cost  =  $2. 00 
.30-^  '•     -    =     .50 

150,^  of  cost =$2. 50 


Rule. — By  Rule,  539,  find  the  selling  price  per  unit  at  ^ujo 
profit;  and  increase  or  diminish  the  result  hy  such  ti  part 
of  itself  as  the  trv,c  rate  of  selling  price  is  greater  or  less 
than  120%. 

Note. — As  a  help  in  marking  goods  bought  by  the  dozen,  we  add  the  following 

Table. 

To  make  12|%  profit,  deduct  ^  from  the  result  obtained  by  Rule,  5159. 
16f%     "  "        3V 

25%      "  add  ^to 

30%     "  "    J^  " 

331%     -  -      1    -         - 

50%      ^'  '^      \    " 

Examples     for     Practice. 

1.  If  I  buy  one  dozen  vests  for  ^'Z^,  at  what  price  must  I  retail 
them  to  make  50^  profit  ? 

2.  At  what  price  must  I  retail  handkerchiefs  costing  $2.70  per 
dozen  to  realize  33^^  gain  ? 

3.  I  sold  hats  costing  $8.40  per  dozen  at  30^  profit.  At  what 
price  were  they  retailed  ? 

4.  If  one  dozen  school-books  cost  ^4.80,  at  what  price  must  they 
be  retailed  to  gain  25^  ? 

5.  If  goods  cost  17.20  per  dozen,  what  should  be  the  selling  price 
per  unit  to  yield  a  profit  of  16|^? 

6.  If  chairs  are  bought  at  $32  per  dozen,  what  must  be  the  selling 
price  per  set  of  3  to  yield  V2\%  profit  ? 
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DiBBCTioNS.— The  column  of  bold  figures  In  the  margin  denotes  the  page  ;  the  bold  figures  at 
the  beginning  of  each  section,  the  number  of  the  article  ;  the  small,  bold  figures  within  the  cur\'e8, 
the  number  of  the  exan.ple ;  and  the  figures  followirg  the  curves,  the  answer.  The  heavy  dash 
denotes  the  beginning  of  the  page  whose  number  is  given  in  the  margin. 


Art.  24.-(l)  $18.  (2)  §25.  (3)  $42.  (4)  $36.  (5)  $358.  (6)  $270. 
(7)  $3181.  (8)  $4169.  (9)  $32104.  (10)  $43120.  (11)  $37684.  (12)  $358982. 
(13)  $38909442.  (14)  $72.  (15)  $64.  (16)  $59.  (17)  $756.  (18)  $071. 
(19)  $719.  (20)  $8147.  (21)  $7805.-^(22)  $17887.  (23)  $9818.  (24)9865 
ft.  (25)  25775  lb.  (26)  39540  bu.  (27)  23332  yd.  (28)  17313  gal.  (29) 
31383  lb.  (30)  $1482240.  (31)  24:3002  ini.  (32)  $4757.  (33)  $20242.  (34) 
6369  lb.  (35)  116572  inhabitants.  (36)  $9784.  (37)  1881.  (38)  $22068. 
(39)  $6171.  (40)  104411  ft.«— (41)  $2096.  (42)  $1527.  (43)  $2552.  (44) 
$2363.  (45)  $2362.  (46)  $15866.  (47)  $13511.  (48)  $15340.  (49)  $11032. 
(50)  $2832.  (51)  $82328.  (52)  17843  Am. ;  7140  Gcr. ;  6288  Ir. :  1152  Fr. ; 
1715  It.;  6889  others;  1st  ward,  5723;  2d,  7001;  3d,  7306;  4th,  9428;  5tli, 
6716;  6th,  4253;  total,  41027.  (53)  229804  bu.  corn;  300493  bu.  wheat; 
71086  bu.  oats;  104171  bu.  barley;  51710  bu.  rye;  Mon.,  99685  bu. ;  Tues., 
88759  bu.;  Wed.,  132664  bu. ;  Thurs.,  96195  bu. ;  Fri.,  168496  bu. ;  Sat., 
171471  bu. ;  total,  757270  bu. 

:^,V._(l)3317bu.  (2)  $30889.  (3)  $305476.  (4)  235356  ft.  (5)$2281563. 
(6)  $29471991.  (7)  $5814559.  (8)  75453  lb.  (9)  $35172.  (10)  $26609354. 


(14)  $391809722.  (15) 
(18)  $192730098.  (19) 
(22)  $352.  (23)  94  mi. 
(28)  $6825.  (29)  $8150. 


(11)  $69112289.  (12)  $20866666.  (13)  $23996093. 
$731109214.  (16)  $327699727.  (17)  $180404924. 
$205979921.  (20)  $499649401.  (21)  140653930  bu, 
(24)113968.  (25)  $298125.— -(26)  1732.  (27)  63  yi 
(30)  42994  bu.  (31)  2890  mi. 

'^0.—(l)  $1733.  (2)  $532.  (3)  12926  bu.— (4)  3391  mi.  (5)  3856  bu. 
(6)  $1861.  (7)  10553  gal.  (8)  $2993.  (9)  $7775.  (10)  10555  men.  (11)48 
yr.  (12)  $4.5585.  (13)  $2150.  (14)  $286.  (15)  $2249.  (16)  $575.«^(17) 
$53202.  (18)  $240.  (19)  11741  boxes  peaches;  4460  boxes  apples;  6203 
boxes  pears;  24838  melons.  (20)  1384  pages. 

S3.—(l)  193770  bu.  (2)  73461072  lb.  (3)  31074828  gal.  (4)  8G15308  yr. 
(5)  4130706279  bu.  (6)  1807524021  yd.  (7)  7656327045  lb.  (8)  10414201612 
ft.  (9)  $32524203336.  (10)  $661080409648.  (11)  $787883833055.  (12) 
$520070080340. 

35.— (1) 448519036  lb.  (2) 443877900  bu.  (3) 136357425  yd.  (4) 863724945 
yr.  (5)  272899704804  gal.  (6)  4=39557310584  ft.  (7)  2420708114  yd.  (8) 
3265262505  oz.  (9)  $1911949469170.  (10)  $2581559578455.  (11)  $6737750- 
342442.  (12)  $14369238437484.  (13)  $33459723667728.  (14)  $373888452465- 
246.  (15)  $3550228656054.  (16)  $8023461082764.  (17)  $73390.  (18)  6608 
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bu.     (19)  161315  lb.     (20)  $372.     (21)  28  lui.     (22)  16125  bu.     (23)  164053 

lb.     (24)  $5587764.     (25)  $2650.     (26)  $900.— (27)  1050  trees.     (28)  $2428. 

.57.— (1)  363384  lb.     (2)  2970080  yr.     (3)  3735466  bu.     (4)  3823296  gal. 

(5)  683550  men.      (6)   $12122553432.      (7)   $4409322804.      (8)   $4788319788. 

(9)  $9040788144.     (10)  $1239184170. 
3iK—(l)  53G00  yr.     (2)  987560000  bu.     (3)  6297000  gal.     (4)  375000  acres. 

(5)  21375000  men.  (6)  2784600  ft.  (7)  $711000000.  (8)  $5966000000.  (9) 
$3715740000.     (10)  $204132500000.     (11)  $7280000000.     (12)  $37772000. 

4.3.— (1)  958544  lb.  (2)  847992  times.  (3)  1854708  times.  (4)  $99455404. 
(5)  80363  times.  (6)  3536410  ft.  (7)  6422774  bu.  (8)  64360400  gal.  (9) 
74046  times.  (10)  46725615  times.  (11)  $850017080.  (12)  25875025  times. 
(13)  523413626  times.  (14)  $2001297153.  (15)  698834667  times.  (16) 
4319767  times.  (17)  $3122323001.  (18)  1640120006  times.  (19)  $59011- 
151502.     (20)  104695654  times. 

46.— (I)  114290423»^  times.  (2)  781081  gal.  (3)  171389^*5  times.  (4) 
26972967  yr.  (5)  55995|f  times.  (6)  24163572§J  times.  (7)  244363|f  times. 
(8)  40484i^|-  times.  (9)  1986|f»  times.  (10)  882439gL3_  times.  (11) 
lG8529|ifi   times.      (12)    176   yr.      (13)    78499   yd.      (14)   22102f|f  times. 

(15)  64981111  times.  (16)  247  mi.  (17)  $8761348.  (18)  19686f^f|  times. 
(19)  1286|f Iff  times.  (20)  $81205003.^(21)  $85.  (22)  84  horses.  (23) 
98  boxes.  (24).  375.  (25)  276  trees.  (26)  23  watches.  (27)  73  bu.  (28) 
275  miles. 

4S.—(1)  290011  lb.  (2)  25495if  gal.  (3)  7193ff  times.  (4)  171916if 
times.  (5)  42759y\\  times.  (6)  46274|i  bbl.  (7)  146826iJ  yr.  (8) 
141381|f  times.  (9)  7429^1  times.  (10)  $1101^f5.  (11)  $22257x^7- 
(12)  20323!^  times.     (13)  $4096^'^-     (1^)   $916f^%.     (15)  1438i|^  times. 

(16)  $4553VV 
49.-(l)    897t=VV    gal.      (2)    m9^\%%    times.      (3)    48753,'v    times.      (4) 

19AWo  yd.  (5)  $689,WoVo-  (6)  537AVo  times.  (7)  82736,^^,  times.  (8) 
SSIt^sWo  bbl. 

50.— (1)  13119i§g  lb.  (2)  305|m  bbl.  (3)  6475^1  gal.  (4)  30ifM 
yd.  (5)22TmV(Tbu.  (6)  Glff f §^  times.  (7)  6571MI^!  times.  (8)  22033WtjV 
times.     (9)  1421^^5^  times.     (10)  27ffff §f  times. 

53.— (1)  $9774.87.  (2)  $18528.72.  (3)  $2277.34.  (4)  $2068.83.  (5) 
$4492.     (6)  $8.48. 

54.— (1)  $150.75.  (2)  $3092.35.  (3)  $4825.60.  (4)  $174.15.  (5). 
$3657.65.  (6)  $1062.95.  (7)  $139.68.  (8)  $206.70.  (9)  $5.91.  (10)  $1.99 
(11)  $.47.     (12)  $188.08. 

5.>.— (1)  $176175.  (2)  $244416.20.  (3)  $91936.20.  (4)  $1676980.26.  (5) 
$27030.06.  (6)  $2868860.50.  (7)  $8776.35.  (8)  $2648779.25.  (9)  $53014.08. 

(10)  $1029011.76.  (11)  $292.59.  (12)  $70.05. 
56.— (1)   $98.75.  (2)  $59.41.  (3)  $478.31.  (4)  $5.13.  (5)  $.76.  (6) 

$543.20.  (7)  $3291.25.  (8)  $685.50.  (9)  $219.75.  (10)  $.75. 

57._(1)  571  times.  (2)  32718  times.  (3)  41300  times.  (4)  9200  times. 
(5)  58  times.  (6)  432  times.  (7)  4517800  times.  (8)  197500  times.  (9)  75 
times.     (10)  67  times. 
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6-.?.-(l)  11752.50.    (2)  $10319.40.    (3)  $24:5.75.   (4)  2708G0  ft.   (5)  §70G.4:j.     38 

(6)  G881  bu.     (7)  !?14(i7.70.     (8)  346  hcud.    (9)  ^475.     (10)  $1135.52.     (11)    3» 
$4  15     (12)  $42.25.    (13)  106  lb.    (14)  $507.50.    (15)41bbl.    (16)  175  acres. 

(17)  $537.20. (18)  325  bu.    (19)  $357.32.     (20)  A  $1368.75;  B  $2372.50;    40 

C  $3923.75.     (21)  15^'.     (22)  4  time?.     (23)  $6.07.     (24)  36  days.     (25)  39  | 
tlays.     (26)  85^',     (27)  70  l)hl.i— (28)  76500  men.     (29)  487763  inhabitants,  j  41 
(30)  72  mi.     (31)  360  mi.     (32)42  yd.     (33)  ^T.    (34)  15  days.     (35)  $7.68. 

7<>._(1)  2  lb.  X  2  X  2  X  5.  (2)  3gal.x3x5.  (3)  2  ft.  x3  x3  x  7.  (4)  2  yd. 
X  2x3x11.  (5)2bbl.x3x5x7.  (6)  2 da.  x  137.  (7)  2 yr.  x2 x2 x 7x 7.  (8) 
3  men  X  5x5x7.     (9)  3  tons  x  3  x5  x  11  x  13.     (10)  2  bbl.  x2  x2  x  7x  11  x  17. 

(11)  2yr.x2x2x3x3xllx23.  (12)  2  bu.  x2  x3  x  3  x  7x53.  (13)2oz.x 
2x2x2x3x3x3x3x67.  (14)  2  yr.  x  3  x  3  x  3  x  3  x  7  x  41.  (15)  2  hr.  x  2  x 
2x2x2x2x2x2x2x3x19.  (16)  2  yd.  x2x2x2  x2  x3  x  3  x3  x  5  x  7.  (17) 
$2x2x3x3x5x5x11x11.  (18)  2ft.  x3x3x5x5x5x5  x5.  (19)  $5x5  x 
11  x  11  X  11  X  11.     (20)  $2x2x3x3x3x3x3x3x7x11  X  19. 

7^._(1)  18  bu.     (2)  8  vr.     (3)  12  yd.     (4)  6  ft.     (5)  12  lb.     (6)  14  oz. 

(7)  $6.  (8)  21  bbl.  (9)  12  ft.  (10)  5  bu.  (11)  $17.  (12)  $27.  (13)  12 
vd.     (14)  35  oz. 

75.—0-)  86  vr.  (2)  $5.  (3)  43  lb.  (4)  42  yd.  (5)  51  bu.  (6)  19  bbl. 
(7)  719  ft.  (8)  2357  doz.  (9)  60  tons.  (10)  131  gal.  (11)  $19.  (12)  $17. 

80.-{\)  504  bu.  (2)  60  yd.  (3)  540  gal.  (4)  504  lb.  (5)  315  hr.  (6) 
120  doz.  (7)  756  yr.  (8)  68  ft.  (9)  7392  oz.  (10)  $11025.  (11)  8190  ft. 

(12)  9828  lb.  (13)  $4200.  (14)  $1512.  (15)  $2520.  (16)  $1800.  (17)105 
mi.  (18)  1001  gal.  (19)  $191520.  (20)  $2520.  (21)  24  ft. 

83.— (\)  $21.  (2)  40  times.  (3)  35  bbl.  (4)  8  times.  (5)  20  yd.  (6) 
5  horses.  (7)  7  bbl.^(8)  300  bu.  (9)  94  chickens.  (10)  12>-.  (11)  3  yd. 
(12)  75/.  (13)  40  bu.  (14)  158  doz.  (15)  156  pieces. 

;>7._(1)  .'^  lb.  (2)i|abu.  (3)  $H^.  (4)  Vo"- yd.  (5)  i?|A  ft.  (6)  W  in- 
(7)^pmi.    {S)\?yy.    (9)HTbu.    (10)  V  lb.    (ll)MIFyi--    (12)  Wt?  ft. 

,<>«.— (1)  ^  mi.  (2)  V-  i-tl-  (3)  V-  t«"^-  (4)  -r  acres.  (5)  ^^  pk. 
(6)  576  cd.     (7)  W  i>i-     (8)  -i--  melons.     (9)  i-2_y_7  ft.     (10)  J-Vs"  bbl. 

(11)  fi|fa  lb.  (12)  ^Ifi^  bu.  (13)  3.V„3^^  yr.  (14)  ^H^^  yd.  (15) 
HW^gal.     (16)2|^|Ayd. 

mP.-{l)  6  ft.  (2)  6  yr.  (3)  38  bbl.  (4)  14  qt.  (5)  4J|  tons.  (6)  143* 
yd.  (7)  45|  gal.  (8)  453f  days.  (9)  24^V3  yr-  0-0)  7#t  mi.  (11)  12f4f 
bbl.  (12)  85^V  gal.  (13)  4iff  days.  (14)  36|H  y^l-  (15)  1957  rd.  (16) 
1311814  oz. 

lOO.-Q.)  if  lb.  (2)  1^  yd.  (3)  H  gal.  (4)  A  qt.  (5)  H  doz-  (6) 
\l  gal.      (7)  I?-  hr.     (8)  ||  bbl.     (9)  ^V^  bu.     (10)  ^i^  yr.     (11)  |1  yd. 

(12)  ill  ft.     (13)ifAyr.     (14)  ,1^%  gal. 
101.— (1)  I  ft.     (2)  ^%  hr.     (3)  f  gal.     (4)  f  oz.     (5)  ■.%  bbl.     (6)  ^\  yr. 

(7)ivd.     (8)fvd.     (9)|hr.     (10)  |  bu.     (11)  ^  tons.     (12)  i  gal. 

10'*.— {1)  I  "ft.  (2)  h  vd.  (3)  1  bu.  (4)  f  yr.  (5)  |  ton.  (6)  |  gal. 
(7)fbbl.  (8)  y  ft.  (9)^5  hi-.  (lO)V'Tlb.  (ll)foz.  (12)  f  yd.  (13) 
^-r  qt.  (14)  f  bbl.  (15)  ^  yr.  (16)  g  yd.  (17)  ?  bbl.  (18)  A  yd.  (19) 
I  bu.     (20)  I  lb.     (21)  f  ton.     (22)  -^  bbl.     (23)  ^  gal.     (24)  I  yd. 
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56  105.— (1)  j%  lb.;  ^%  lb.;  f^  lb.  (2)  f|  oz.;  ||  oz.;  |f  oz.  (3)  ^^^^  bu.; 
H  bu.;  42  bu.  (4)  /^  ft;  ||  ft.;  M  ft.  (5)  U  yr.;  f^  yr.;  ^\  yr.  (6)  ^Vtt 
yd.;  ill  yd.;  i|§  yd.  (7)  fi  gal.;  |f  gal.;  fg  gal.  (2)  ff|  oz.;  |H  oz.; 
ill  oz.  (9)  ,Vj  yr.;  ^%%  yr.;  ^^  jr.;  \U  Y^.  (10)  if"  hr.;  iff  lir.;  ^S^ 
hr.;  ^11  hr.  (11)  f4  bbl.;  f|  bbl.;  ||  bbl.;  f|  bbl.  (12)  iff  ft.;  Ml  It.; 
m  ft.;  Mi  ft.     (13)  jVfE  bu.;  t%Vb-  bu.;  /^«A  bu.;  ^%%\  bu.     (14)  f^rd.; 

m  i-d-;  III  rd-;  IM  rd.   (15)  2%YA  y-;  A¥?%  yr-;  A¥t%  y-;  -2%V¥g  yr. 

(16)/.='/^  bbl.;fffAbbl.;  f til  bbl. 

J0*.-(1)  2/3-  bu.  (2)  HI  yr.  (3)  ^%\  hr.  (4)  Iff  ft.  (5)  lj\  gal. 
(6)l|iyd.  (7)l|Ubbl.  (8)  Hfl  oz.  (9)  l^M  yd.  (10)  2^  ft.  (11) 
1/^  bu.  (12)  2f||  qt.  (13)  1461-  lb.  (14)  732ff  yd.  (15)  598iff  yr. 

(16)  5855V  lb.  (17)  1133/^  rd.  (18)  47^^  bu.  (19)  169^  yd.  (20)  263- 
yd.  (21)  63  yd.  (22)  80/^  lb.  (23)  1122t^^  lb.— (24)  ^^.  est.  (25)  $16ff. 

lll.-(l)  i  ft.  (2)  i|  in.  (3)  U  bbl.  (4)  ^  lb.  (5)  ff  yr.  (6)  ,^3 
yd.  (7)  ft  hr.  (8)  ^V  gal.  (9)  i  oz.  (10)  J,  bbl.  (11)  H  yr.  (12)  /^ 
bu.  (13)  U{  lb.  (14)  If  qt.  (15)  1||  yr. 

112.— (i)  i(475i.  (2)  169|.  (3)  |234i.  (4)  $298|.  (5)  |257f.  (6) 
$842|.  (7)  $21^.  (8)  |52U.  (9)  .|285H.  (10)  $263|.  (11)  $40511. 
(12)  $153fi   (13)  $130.\.   ^4)  $327fi   (15)  |107/«.   (16)  $195xV 

(17)  13=*  yd.  (18)  503  yd. 
llS.-il)  $1.  (2)  $|.  (3)  -fi.  (4)  $|.  (5)  $|.  (6)  $i.  (7)  ^^.     (8) 

hh-     (9)  ^fV  (10)  !|tVV  (11)  ha.  (12)  |2fi.  (13)  $3.  (14)|18f, 
(15)$lli4.  (16)  .fJ..  (17)  $i.  (18)$^.  (19)  .f A-  (20)  $41. 

J/6-.-(l)  $588f.  (2)$139i.  (3)  $327^.  (4)  $494f .  (5)  $164|.  (6)  $4i. 
(7)  $1|.  (8)  $16.  (9)  $24.  (10)  $21.  (11)  $2^.  (12)  $31.  (13)  $396f. 

(14)  $H.   (15)  $.36.  (16)  $3|.   (17)  $2^   (18)  $12i.   (19)  $181/t 
(20)$27J.  (21)$3|.  (22)  $52.  (23)  |2i.  (24)  $20. 

117.-(1)  $558.  (2)  $424.  (3)  $3010.  (4)  $19200.  (5)  $6954.  (6) 
$4335*.    (7)$1970f.    (8)  $18274|.    (9)  $4925|.    (10)  $32749|.    (11)  $27389^. 

(12)  $25321.     (13)  $162731.     (14)  $35730i.     (15)  $113746|. 
llS.—il)  858r\  oz.     (2)  259^  ft.     (3)  1054^\  yr,     (4)  28445|  yd.     (5) 

12201  bu.     (6)  9354/^  lb.     (7)  257H  hr.     (8)  $141993f.     (9)  $321451.     (10) 
83411  yr.     (11)  $164539|.     (1 2)  4855^^  bbl.     (13)  $46784|i.     (14)  $9146^. 

(15)  $45817||.     (16)  $4.26fi. 
12.3.— (I)  i  times.     ^2^  $33.     (3)  $5^.     (4)  H  times.     (5)  $li.     (6)  $1. 

(7)  $644.     (8)  13  times.     (9)  1  times.     (10)  $24.     (11)  $2f.     (12)  2f  times. 

(13)  228  times.     (14)  $1944.     (15)  8f|  times.     (16)  $101.     (17)  6051  times. 

(18)  $f.      (19)  W  times.      (20)  91  times.      (21)  $xV     (22)  $2^^     (23)  4 
times.     (24)  2h  times. 

124.— (!)  $f.  (2)  1  times.  (3)  $^V  (4)  tV  times.  (5)  $^%.  (6)  $^3. 
(?)$§.  (8)  ^J^  times.  (9)$^V  (10)  ,»,  times.  (11)  $tV.  (12)  $gV  (13) 
$J^.  (14)  $3V  (15)  j%  times.  (16)  $f.  (17)  «\  times.  (18)  $^%.  (19) 
I3V  (20)  J^  times.  (21)  $^V  (22)  $^V  (23)  $i.  (24) /^  times.  (25)  $f. 
(26)  $f.     (27)$1A.     (28)$«V     (29)  .Vest.     (30)  $111. 

125.-0.)  1234553^  times.  (2)  733^%  yd.  (3)  925^  bu.  (4)  837^ 
times.     (5)  31973j\  ft.     (6)  172773^  times.     (7)  $91758i§.    (8)  63444g\  times. 
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(9)  35911  times.     (10)  *85037|J.     (11)  S?842G*i.     (12)  694«i§  times.     (13)    66 
$1930!f|.     (14)  lG61i??  ti'ufs.     (15)  .$472}»fj.     (16)  pi-^K.     (17)  122J  hr. 

126.— (1)  $12331  (2)  llOlo^V  times.  (3)  10794^V  times.  (4)  $4552§f. 
(5)  $1429111.  (6)  4191  i«  times.  (7)  $2339|t.  (8)  §G53^§.  (9)  285^5  times. 
(10)|66^«/j.     (11)$49||§.     (12)§8-t'o^V     (13)  816  casks. 

127.-(l)  Io^Vt-     (2)  eSSM.     (3)  ITfSI  times.     (4)  $94-,\=V.     (5)  274^^    67 
times.     (6)   $144^1-     (7)   470]^f  times.     (8)   ^5^^^^.     (9)   $5||^§.     (10) 
204-iV/j  times.     (11)  ^UUh     (12)  $157ft3f. 

i:i !.-{!)  6i  yd.     (2)   eil4jt^.     (3)  Gi  lb.     (4)  %\.     (5)  4.^5  mo.     (6)     61> 
86^  lb.     (7)8i  da.     (8)  ^  lb.     (9)  fj?  lb.     (10)  974^%  mi-     (H)  3if|  hr. 
(12)  8  beds.     (13)55*.     (14)  112  hr.     (15)  8G  bu.     (16)  2H  tons.     (17)  $||.     70 
(18)  j^  hr.     (19)  li|^  yd.     (20)  15  da.     (21)  2/j  da.     (22)  25^  mi. 

155.— (1)  I  bbl.     (2)  !?4000.     (3)  J.     (4)  5G2i  acres.     (5)  $6400.     (6)     71 
81  acres.     (7)   $7800.^(8)  $3825.     (9)  if.     (10)  14f|  yd.     (11)  1200  men.     712 
(12)  |.     (13)  .$5180.     (14)   .$40942.     (15)  A  3^, ;   B  /.;  C  -~^.     (16)  $5700, 
(17)  60|  lb.     (18)  3V 

134.— {!)  76711  sq.  rd.     (2)  751 1  lb.     (3)  ?.— (4)  342|  cu.  yd.     (5)  m(j\    73 
bu.     (6)   $40.92|.      (7)   \  orange.     (8)   9,''.     (9)   389f   bbl.     (10)   20^|   mi. 
(11)  iffl.     (12)  $3885.     (13)  If.     (14)  B  $18f ;  C  $26^.     (15)  6  lots.     (16) 
650|  lb.     (17)  $4G.02if.— (18)  $1.19.     (19)  226  lb.     (20)  $5.91H-     (21)     74 
8^  da.     (22)   1\  da.     (23)   IH   da.     (24)   2Q^i^  gal.     (25)   $24|.     (26) 
$148.57iV     (27)  256  acres.     (28)  60  lemons.     (29)  3f  hr.     (30)A^;B>; 
C  yV^(31)  13^  min.     (32)  25|Jfimi.     (33)  $30720.     (34)  house,  $4500; 
lot,  $2700.     (35)  $11405:  $0843.    (36)  carriage,  $735 ;  horse,  $525.    (37)  $20. 
(38)  f .     (39)  3  da.     (40)  $5100.     (41)  f«  bbl.     (42)  f .     (43)  270  lb.     (44) 
232  lb.— (45)  4|  da.     (46)  8f  min.     (47)  0  da.     (48)  |.     (49)  70  yd.     (50)    76 
1.    (51)  $42. 

140.— {1)  .375  gal.  (2)  .875  yd.  (3)  .3125  bu.  (4)  .5625  yr.  (5)  .46875  80 
bbl.  (6)  .265625  oz.  (7)  .1625  hr.  (8)  .35  bu.  (9)  .96  yd.'  (10)  .056  ft. 
(11)  .0625  lb.  (12)  .078125  yr.  (13)  .008  bu.  (14)  .0234375  gal.  (15) 
3.15625  da.  (16)  51.04  yd.  (17)  47.046875  bu.  (18)  6.56  rd.  (19)  28.03- 
125  mi.  (20)  70.006  gal.— (21)  .1875  lb.  (22)  .171875  gal.  (23)  .15625  81 
bu.  (24)  .1484375  yd.  (25)  .056  ft.  (26)  .01125  yr.  (27)  3.01953125  tons. 
(28)  6.000  rd.  (29)  $18.07-.  (30)  $75.88-.  (31)  $16,417-.  (32) 
$&4.219-,  (33)  $215.0.156  +  .  (34)  $701.7778-.  (35)  $185.81818  +  .  (36) 
$940.00781  +  .  (37)  38.27863-lb.  (38)  50.13409-bu.  (39)  8.483.33 +  yr. 
(40)  97.514280 -rd.  (41)  75.458333  + tons.  (42)  1.000544-yr.  (43)9.0086- 
667-mi.     (44)  17.5001273 -acres.     (45)  .0000143-  yr. 

Id7.-il)  i  bbl.     (2)  I  gal.     (3)  i  jr.     (4)  f  yd.     (5)  ^\  bu.     (6)  ^%  hr.    82 
(7)3/5rd.     (8)  5J5V  acres.     (9)  ^J^  hr.     (10)  ^^Vi;  yr.     (11)  8^  da.     (12) 
6t^W  yr.     (13)  O^h  gal.     (14)  5Hf  yr.     (15)  if  bu.     (16)  1^  hr.     (17)  | 
bbl.     (18)  j\  yd.      (19)  31  da.     (20)  7^  mi.      (21)  4^V  gal-     (22)  J.  yd. 
(23)  2,}?  rd.     (24)  ^^^tr  bu. 

i^*'.—(l)  293.60986  lb.     (2)  983.4812  bu.     (3)  7694.61217  yr.     (4)979.7106    83 
gal.     (5)  55.545  yd.     (6)  477.309875  rd.     (7)  768.7440675  mi.     (8)984.0165075 
acres.    (9)  838.526875  cd.    (10)  79.504575  tons.     (11)  819.886+ yr.    (12) 


400  ANSWERS. 

119  211.— (1)1  qtlptSgl  (2)  8  pwt.  18  gr.  (3)  10  oz.  10  pwt.  (4)4.4 
qt.  (5)  51  da.  22  hr.  6  min.  36  sec.  (6)  7s.  6d.  (7)  1  pt.  2  gi.  (8)  3  ewt. 
18  lb.  5  oz.     (9)  3  cd.  ft.  11  cu.  ft.     (10)  60  P.  15  sq.  yd.  1  sq.  ft.  18  sq.  in. 

(11)  164  da,  6  hr.     (12)  Id.  2  fai-. 

120  2iV.-(l)  I  gr.  (2)  im  lia.  (3)  |  pt.  (4)  f  cu.  ft.  (5)  .366  d.  (6) 
917  m.     (7)  .4  oz,     (8)  .25  pk, 

213.-il)  ^h  bu.  (2)  ^  lb.  (3)  i/iTo  da.  (4)  .^  T.  (5)  .0078125 
jal.     (6)  .00075  yd.     (7)  $.000235.     (8)  £.000075. 

121  214.-(l)£l.     (2)f/^\h.     (3)fgaL     (4)  f  yd.     (5)-i|hr.    i6)j^,im. 
213.— (1)  .921875  bu.    (2)  .4375  gal.    (3)  £.0625.    (4)  .06  T.    (5)  .75  yd. 

(6)  .075  hr.     (7)  .9125  da.     (8)  £.6875.     (9)  .0152-  yr.     (10)  .24489-  mi. 

122  216.— (1)  £279  6s.  (2)  262  lb.  1  oz.  4  pwt.  17  gr.  (3)  189  mi.  307  rd'. 
4  yd.  1  ft.  4  in.  (4)  22  gal.  1  pt.  (5)  £719  14s.  (6)  21  T.  17  cwt.  31  lb.  11 
oz.     (7)  3  pk.  7  qt.  1  pt.     (8)  £1  Is.  11.3d.     (9)  3  gal.  1.75  pt. 

123  217.— (1)  32  lb.  8  oz.  14  pwt.  13  gr.     (2)  3  mi.  76  rd.  4  yd.  2  ft.  6  in. 

(3)  1  bu.  2  pk.  1  qt.     (4)  20  gal.  2  qt.  1  pt.  3  gi.     (5)  5  T.  18  cwt.  41  lb. 

(6)  £2955  17s.  3  far.     (7)  7  rd.  2  yd.  9  in.     (8)  18  sq.  yd.  1  sq.  ft.  58^  sq.  in. 
21S.—(1)  8  yr.  5  mo.  28  da.  "  (2)  27  yr.  9  mo.  4  da.     (3)  21  yr.  7  mo.  8 

da.     (4)  12  yr.  11  mo.  29  da.     (5)  60  yr.  s'mo.  20  da.  (6)  30  yr.  9  mo.  12  da. 

(7)  7  yr.  9  mo.  17  da.     (8)  3  yr.  1  mo.  14  da.     (9)  8  yr.  11  mo.  20  da.     (10) 

124  79  yr.'  8  mo.  24  da.— (11)  12  yr.  8  mo.  22  da.  (13)  45  yr.  10  mo.  26  da. 
11  hr.  50  mi.     (14)  6  vr.  7  mo.  25  da.  8  hr. 

219.— (1)  183  da."  (2)  162  da.  (3)  238  da.  (4)  147  da.  (5)  120  da. 
(6)  208  da.  (7)  166  da.  (8)  164  da.  (9)  541  da.  (10)  510  da.  (11)383 
da.     (12)  530  da.     (13)  127  da.     (14)  212  da.     (15)  238  da.     (16)  219  da. 

125  220.— (1)  28  da.  2  hr.  5  min.  4  see.  (2)  139  bu.  1  pk.  6  qt.  1  pt.  (3)  39 
lb.  18  pwt.  18  gr.  (4)  65  gal.  1  qt.  2  gi.  (5)  159  A.  53  P.  lOf  sq.  yd.  (6) 
202  mi.  109  rd.  2  yd.  1  ft.  6  in.  (7)  lb.  15  3  10  3  7  31  gr.  10.  (8)  £10003 
8s.     (9)  977°  40^  16".     (10)  1  mi.  197  rd.  5  yd.  11  in.     (11)  £68  12s.  8d. 

(12)  $90.65  +  .  (13)  §37.  (14)  8183  mi.  40  rd.  4  yd.  (15)  92  lb.  8  oz. 
(16)  41  A.  63  P.  19  sq.  yd.  8  sq.  ft.  36  sq.  in.  (17)  £833  8s.  4d.  (18)  4  mi. 
213  rd.  1  yd.  2  ft.  6  in.;  9  bu.  2  pk.  6  qt.  (19)  1  bu.  1  pk.  7  qt.  1  pt.;  9 
ewt.  16  lb. 

126  221.— (1)  £2  Is.  lOid.     (2)  24  bu.  6  qt.  1  pt.     (3)  14  lb.  7  oz.  17  pwt. 

(4)  57  3  2  31  gr.  8f.  (5)  9°  53'  6".  (6)  1  T.  3  cwt.  58f  lb.  (7)  26  yr.  73 
da.  2  hr.  36  min.     (8)  8  mi.  106  rd.  3  yd.  2  ft.     (9)  15  gal.  3  qt.  1  pt.  2  gi. 

127  (10)  1  gal.  2  qt.  Oj\  pt.^(12)  3  da,  23  hr.  33  min.  30^  see.  (13)  1  T.  16 
ewt.  72  lb.  13i?y  oz.  (14)  3  A.  117  sq.  rd.  23  sq.  yd.  32^  sq.  in.  (15)  £2 
4s.  2d.  3^i  far.  (16)  %1\^%  cu.  ft.  (17)  54  A.  45  sq.  rd.  25  sq.  yd.  1  sq.  ft. 
126  sq.  in.  (18)  £1  5s.  7d.  (19)  20  mi.  266  rd.  3  yd.  2  ft.  (20)  1  oz.  15 
pwt.  (21)  113  da.  13  hr.  20  min. ;  3  yd.  1  ft.  6  in.;  10  T.  13  ewt.  33  lb.  5^ 
oz.     (22)  20  gal.  2  qt.  1  pt. ;  9  cwt.  60  lb. ;  2  rd. 

222.— (X)  13  times.     (2)  5  times.     (3)  28  times.     (4)  383940  times.     (5) 

128  909,Vff  times.  (6)  8  times.-^(7)  14  yd.  (8)  15  da.  (9)  19  hr.  (10)14.5 
bottles.  (11)  20  times;  36^  times;  3  times.  (12)  640  times;  37f|  limes; 
.5  times. 
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223.—(X>%m%.'ifi.  {2.)  %\^.12.  (3).tir,0.  (4)  $105.31+.  (5)  ST(3.-,V,.  I  112S 
(6)  2s.  6(1.  (7)  $544.  (8)  53  A.  3  sq.  eh.  5^  P.  (9)  §;105.G0.  (10)  .^  124.4(5.  I 
(11)  4  yr.  0  mo.  8  da.  (12)  235  da.— (13)  24  da.  (14)^200.04.  (15) 
17350  bu.  5  qt.  (16)  $20.40.  (17)  84^'  gal.  (18)  $8.82.  (19)  |  gold.  (20) 
20  carats.  (21)  $8.13.  (22)  ijs.  (23)  «J  in.  (24)  $75.87  +  .  (25)  $04.20. 
(26)  84  bbl.  and  1  bu.  2  pk.  4  (jt.  reinaindor.  (27)  $74.70.  (28)  537'J 
revolutions.  (29)  58  min.  19^  scr.  (30)  £710  13s.  Jd.  (31)  $.4!).  (32) 
2  hr.  11  min.  24J?  see.  (33). 1875  mi.  (34)  $727.23+  (35)  15  hr.  2!)  min. 
30  see.  (36)  1508|  times.  (37)  $400.73-.  (38)  183  bu.  3  pk.  C  qt.  (39) 
$1.28.  (40)  25  forks.  (41)  C  mi.  80  rd.  (42)  $15849.58  +  .  (43)  $84.35  +  . 
(44)  415  m.  (45)  $08.25.  (46)  $172.80.  (47)  $3.63-.  (48)  ^Vs  in- 
(49)  .2544375  T.  (50)  f  3  6  tT|.24.  (51)  186  rd.3  yd.  2  ft.  (52)  xrW^a. 
(53)  $36.26. 

W6'.— (1)  6"  41'  21".  (2)  13'  2G'  1".  (3)  95'  55'  9".  (4)  103^  39'. 
(5)  149°  14'  13". 

230.— (1)  2  hr.  9  min.  37  sec.  (2)  44  min.  3'?:-scc.  past  10,  A.  M.  (3)  5 
hr.  44  min.  48y*5  '&eb.  (4)  45  min.  1  Iji  see.  past^,  A.  M.  (5)  2  rain.  48iVsee. 
past  5,  P.  M.  (6)'  35  rain.  18  sec.  past  10,  A.  M.  (7)  18  min.  44  sec.  past 
7,  P.  M.  of  preceding  day.     (8)  16  min.  56  sec.  past  6  o'clock,  A.  M. 

231.— (1)   70"  15'  15"  west.  (2^  71°  3'  30"  west.  (3)  88^  19'  2"  o.isi.  1  ;{4- 

(4)  100'  29'  15"  east.  (5)  16°  19'  east.  i 
2J:S.— (16)   500.15  A.  (17)  5848.703  M.  (IS)  1005.08  G.  (19)  5.018- j  l;«> 

123009  Cu.  M.  (20)  150.9  S.  (21)  930.074  L.  (22)  509.84  sq.  dm.       | 

249.— (1)   132718.2  dg.   (2)  3728146  cm.   (3)  15.718326  III.   (4)  140 
1782.421  Dg.  (5)  8.17513152  Cu.  M.  (6)  518.541531  Sq.  M.  (7)  3871341  j 
sq.  dm.  (8)  51718340  cu.  cm.  (9)  1.358  Ila.  (10)  98716.25  ds.  (11)  31.76  ! 
S.  (12)  18.753128  Ha.  (13)  718.6325  Ilm.  (14)  8.41867321  K>^. 

230.— (1)  9.5195275  A.  (2)  1064.0625  bu.  (3)  95.06961  mi.  (4)  1275.-  141 
9411  gal.  (5)  166.4473  lb.  (6)  389.80025  A.  (7)  10.82675  in.  (8)  79.5528  ! 
M.  (9)  677.688  S.  (10)  6367.9545  A.  (11)  65.4805  Dl.  (12)  93.312  G.  i 
(13)  65.8988  HI.  (14)  646.0025  Cu.  M.  i 

231.— {1)  280.28873  M.  (2)  175.561  L.  (3)  $10.90-.  (4)  $4.83.  (5)  | 
$69.94-.  (6)  $591.13  +  .  (7)  $5820.75.  (8)  $63.05-.  (9)  $124.68  +  ., 
(10)  $400.34  +  .  (11)  $2.95  +  . 

203.— (I)   42  A.  (2)  375  sq.  ft.77|  sq.  in.  (3)  1050  A.  (4)  112  sq.  yd.  '  l*,** 

(5)  61  sq.  ft.  (6)  $23760.  (7)  $24.84.  (8)  $1.50.08-.  (9)  .$4290.  (10)  1  ' 
A.  36  sq.  rd.  22  sq.  yd.  8  sq.  ft.  72  .sq.  in.  j 

24i(i.—(l)  46  ch.  (2)  90  rd.  (3)  2  mi.  (4)  6  yd.  1  ft.  (5)  18  ft.  (6) 
53  rd.  (7)  7  yd.  2  ft. 

207.— (1)  29  yd.  2  ft.  7^  in.  (2)  41  yd.  1  ft.  lOi  in.  (3)  107  yd.  6|  in. 
(4)  305  yd.  lUV  in-  (5)  39  yd.  1  ft.  1^  in.  (6)  $80.83  +  .  (7)  2201 1  bricks. 
(8)  278  flag-stones.  (9)  $62.61+.  (10)  10368  shingles.  (11)  1139  sods. 
(12)  $31.13-.— (14)  37  yd.  (15)  117  yd.  1  ft.  4  in.  (16)  28-in.  cari)et. 
(17)  $12.  "  I 

271.— (1)  3024  cu.  ft.      (2)  60  cu.  yd.      (3)   $76.80.     (4)   $32.50.     (5)     14S 
19681  lb.     (6)  $30.94.     (7)  $22.95. 
26 
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272.-(l)  G  ft     (2)  7  ft.     (3)  1  ft,.  0  in.     (4)  6  ft.  2  in.     (5)  8  ft.     (6) 

8  ft.     (7)  9  ft.  6  in.     (8)  $138. 

27fi.—(l)  10|  bd.  ft.     (2).  13i  bd.  ft.     (3)  20  bd.  ft.     (4)  22^  bd.  ft. 

(5)  33  bd.  ft.  (6)  41|  bd.  ft.  (7)  63  bd.  ft.  (8)  40  bd.  ft.  (9)  67^  bd.  ft. 
(10)  37|- bd  ft.     (11)  §18.50 +  .■    (12)14.20.     (13)  $22.00-.     (14)  24  bd.  ft. 

(15)  $14.6r).««=-(17)  1  ft.  2  in.    (18)  15  ft.    (19)  1  ft.  3  in.    (21)  8  ft.    (22) 

9  in.     (24)  9  in.     (25)  $208.56. 

27S.—(1)  $353.94-.     (2)  2U  ft.     (3)  $1923.64-.     (4)  9  ft. 

2S0.—(1)  56278512|  bricks.     (2)  200220f  f  bricks.     (3)  268311^^  bricks. 

2S2.—(l)  133.5925+  bu.  (2)  110.055+  bu.  (3)  18.8066+  bu.  (4) 
48.2138  bu.  (5)  3783  r\  gal.  (6)  34.9118-  bu.  (7)  894.9907+  hhd.  (8) 
167.565+  gal.  (10)  3  ft.  7.83+  in.  (11)  10  ft.  4.45-  in.  (12)  $.73  +  . 
(13)  6037.318  lb.  (14)  4  ft.  5.43+  in.  (15)  $151.20.  (16)  $163.20.  (17) 
5  ft.     (18)128bu.     (20)  1028.16  gal.     (21)  1175.04  gal.     (22)  713836.8  gal. 

(23)  $74.09-. 

2UO.—{\)  $.19-.  (2)  353.7  lb.  (3)  $106347-.  (4)  316  men.  (5) 
2388  ft.  (6)  .91  mi.  (7)  £130  7s.  (8)  004.02  in.  (9)  $8918.20.  (10)  3924 
ft.  (11)  5828  bu.  (12)  .$090.  (13)  $5377.50.  (14)  535  fr.  (15)  779  T. 

(16)  $26250.  (17)  $29500.  (18)  $822.29.  (19)  493  sheep.  (20)  $22060. 

(21)  $12743.50.  (22)  231  girls.  (23)  $17225.  (24)  $138.75.  (25)  $14062.50. 
(26)  $1070.60.  (27)  4082|  lb.  (28)  408  yd.  (29)  $225. 

Q.9i._(l)  33|%.  (2)52^^.  (3)20%.  (4)8^^.  (5)100/..  (6)  6f%. 
(7)25/„.  (8)5/..  (9)  33if..  (10)18%.  (11)34%.  (12)60%.  (13) 
16|%.  (14)  8%.  (15)  33i%.  (16)  A  48%;  B  52%.  (17)  20%.  (18) 
14%.  (19)  60%  more;  37^%  less.— (20)  90%.  (21)  66%.  (22)  40%. 
(23)8%.  (24)18/«.  (25)35%.  (26)  22|%.  (21)  ll^Wfo.     (28)30%. 

2*)'J.—(l)  ?<)0  \h.     (2)  630  gal.  (3)  1250  mi.  (4)  500  T.  (5)  $3865. 

(6)  $7132.  (7)15fr.  (8)  $823.  (9)  300  T.  (10)  $8000.  (11)  3425  bu. 
(12)  9000  yd.  (13)  225  da.  (14)  36  sheep.  (15)  $5292.  (16)  875  trees. 

(17)  $8077.50.  (18)  300  A.-™(19)  $4322.50.  (20)  2825  bu.  (21)  $38.34. 

(22)  2150  lb.  (23)  500  A.  (24)  $4836.  (25)  $2982.  (26)  $115.  (27) 
$10088.63-.     (28)  1850  lb. 

2!),'i.—(l)  75%.  (2)  Ger.  13085;  Ir.  15702;  Fr.  2017.  (3)  $03809.  (4) 
$1300.  (5)  Saltpetre  75%  ;  sulphur  10%  ;  charcoal  15%.  (6)  $817.50.  (7) 
857^%  of  yield;  757-i-of  increase.  (8)  $4280.  (9)  7%.  (10)  Oct.  30,  $300.70; 
Nov.  18,  $374.42;  Dec.  24,  $380;  Jan.  4,  $405.30.  (11)  $699.96.  (12)  900 
lb.     (13)  16f  %.      (14)  1700  bbl.     (15)  $7716.     (16)  p51.— (17)  $3500. 

(18)  horse  $320;  buggy  $250.  (19)  dress  goods  $30;  jewelry  $34.50. 
(20)  wool863iL  lb.;  cotton  2581 1  lb.  (21)  A  $720.  (22)  1st,  2740  bbl.; 
2d,  3425  bbl.;  3d,  2329  bbl.     (23)  oysters  $92;  fish  $41.40;  clams  $33.35. 

(24)  $34427.43.  (25)  30%,  $24.51;  45%,  $36,765;  25%,  $20,425.  (26) 
wife  $8750;  son  $9750;  daughter  $6500.— (27)  40%.  (28)  665  sheep.  (29) 
$3724;  $5586.  (30)  32500  inhab.  (31)  1680  lb.  (32)  native  76|f  %  ; 
foreign  23tV%.  (33)  17i|%.  (34)  80%.  (35)  tea  $5.20;  sugar  $2.34. 
(36)  288  bbl.  (37)  9%.  (38)  $19.69-;  $14.06  +  .  (39)  $7488.  (40) 
$10.24-. 
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29i->.-(l)  $881.46.  (2)  $30.0G.  (3)  $101.10.  (4)  .$0.90.  (5)  $:3r..50. 
(6)  §1905.42.  (7)  §35.  (8)  §89.43-.  (9)  §3651.04  +  .  (10)  8*192  30 
(11)  §1009.91.  (12)  §1668.00.  (13)  §38.28.  (14)  §252.  (15)  §1129  50 
(16)20/..  (17)  33^;^.  (18)25/..  (19)  lOf/..  (20)  ^Vf^-  (21)  i/.. 
(22)  2^%  gain.     (23)  16|;i   loss.     (24)  10%  loss.     (25)  33^/.  gain.     (26) 

i%  loss.     (27)  §8976. (28)  §375.     (29)  §825.     (30)  §387.     (31)  §20700. 

(32)  §5900.  (33)  §325.  (34)  §03.30.  (35)  §135.70.  (36)  §0894.  (37) 
§47.80.  (38)  §10.  (39)  §720.  (40)  20;».  (41)  §200.  (42)  §1377.  (43) 
13%.  (44)  §5070.  (45)  §53.13.  (46)  100%.  (47)  135  bu.  (48)  §101.04. 
(49)  §6030.  (50)  16|%.  (51)74;.  (52)9%.  (53)15%.  (54)12'.. 
(55)  §63.  (56)  §204.70.  (57)  §2123.33  +  .  (58)  20 c^.  (59)  §45.  (60) 
$1010.60.  (61)40%.  (62)  §259.75-.  (63)  25%. ^(64)  §26.25.  (65)30%. 
(66)  A's  gain  §2600;  B's  loss  §1950.  (67)  lost  §240.  (68)  25%.  (69) 
§11100.  (70)  §5.70.  (71)  §102.40.  (72)  §410.  (73)  §4000.  (74)  33,<J. 
(75)60%.  (76)9|%.  (77)4%.  (78)30%.  (79)4%.  (80)  7|%.-  (81) 
$311.85.  (82)  §§^0.  (83)20%.  (84)  §155.61.  (85)  5%  gain.  (86)  66|%. 
(87)  §12.83- loss.  (88)  §2.53- (89)  40%  gain.  (90)  6^%.  (91)  §1365. 
(92)  §1237.48-.  (93)  §5000;  §6720.=— (94)  §5.46.  (95)  §1118.91-.  (96) 
§53700.  (97)  §230.  (98)  4%  loss.  (99)20%.  (100)  Rio.  304  lb.;  Java. 
190  lb.  (101)  §75.  (102)  §1111.50.  (103)  §5096.— (104)  §675.  (105) 
21J?.      (106)  §22.5.      (107)3%.     (108)  §7.35.     (109)  §24.     (110)  $9.95— . 

29S.-il)  §243.  (2)  §413.01-.  (3)  §792.70-.  (4)  §2219.64  +  .  (5) 
$1281.30  +  .  (6)  §269.72-.  (7)  §557.46.  (8)  §577.39  +  .  (9)  $1123.02-. 
(10)  Of  B;  $.93-.     (11)  §6.41  +  .— (12)  §207.63  +  . 

299.-(l)  14|%.  (2)  28%.  (3)  23^%.  (4)  40.,35%.  (5)  31|%.  (6) 
HA'o?^.    iVfi^fo-     (8)3%.     (9)14M%. 

.VOO.— (2)  §3.20.  (3)  §14.81+.  (4)  §6.67-.  (5)  §41.15  +  .  (6)  $30.  (8) 
§500.  (9)  §1.38.90  +  .  (10)  §272.90-.  (11)  §1641-.  (12)  $19.65-. 
(14)  16|%.  (15)  20%.  (16)  331%.  (17)25%.  (18)  20%.  (19)  §70. 
(20)  50%.  (21)  §12.06  +  .— (22)  §8.04—.  (23)  OOf?.  (24)  §20.  (25) 
37i%.  (26)8%.  (27)  18}%.  (28)20%.  (29)  $432.  (30)  $1406.42-; 
§352.80:  §048.     (32)  §147.50.     (33)  §52.67. 

304.— (2)  $1.07.  (3)  §.34.76  +  .  (4)  §7.75.  (5)  §2.95.  (6)  $56.25.  (7) 
§722.25.  (8)  $1205.70.  (9)  §17757.20.— (10)  $669.75.  (11)  $17.42.  (12) 
§7634.95.  (13)  §2512.75.  (14)  §80.46  +  .  (16)1|%.  (17)3%%.  (18)  ^\%. 
(i9)5%.  (20)4%.  (21)  2^;.  (22)  >%.  (23)3i%.  (25)  §2515.  (26) 
§1506.  (27)  §2440.  (28)  §3900.  (30)  §82.  (31)  .§350.  (32)  §512.  (34) 
§180.  (35)  §560.  (36)  §1()00.  (38)  §151.02  +  .  (39)  §720.  (40)  §800. 
(42)  §32.  (43)  §130.  (44)  §248.  (45)  §11.04.  (46)  -/,^f.  (47)  §530. 
(48)  §.530.  (49)  3%.  (50)  §20.25.— (51)  §7761.88-.  (52)  2i%.  (53) 
§173.20.  (54)  §322.25.  (55)  2%.  (56)  7360  bu.  (57)  §3370.  (58) 
11%.  (59)  §9930.27.  (60)  1^%.  (61)  184  bbl.  (62)  5%.— (63)  §36l. 
(64)  3600  bu.  (65)  i'^.  (66)  §8.75.  (67)  26300  lb.  (68)§591.07.  (69) 
§205.17-.  (70)  3C,.  (71)  §11..34.— (72)  77  bbl.;  §2.91-.  (73)  56  bbl.; 
42;».  (74)  116  bbl.;  §2.51.  (75)  §1823.25.  (76)  §1340:  §46.90.  (77)  §320. 
(78)  §080.40.    (79)  75;' .^(80)  flour  §2250;  bacon  §2100.    (81)2%.    (82) 
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406  ANSWEES. 

232  I  (6)  Mar.  3, 1884;  55  da. ;  $9.17;  $1190.83.     (7)  Juno  G,  1885;  53  da. ;  $2.38; 

$272.G3.     (8)  Nov.  16,  1883;  71  da.;   $38.0(5;  $2761.84.     (9)  Nov.  9,  1886; 

52  da.;  $45.07;  $5154.93.  (10)  $218.98-.  (11)  53  da.;  $35.33;  $2964.67. 
2J53  (12)  $7.31;  $795.24.  (13)  Jan.  12,  1887;  GO  da.;  $5.38;  $532.62.  (14) 
234:    Jan.  11,  1886;  30  da.;  $3.26;  $486.16.— (15)  $5.11;  $494.89.    (16)  $593.25. 

(17)  $34.29;  $1802.61.     (18)  $1.08.     (19)  discounts,  $12.47;  $2.22;  $8.45; 

235  total  proceeds,  $1728.41.  (20)  $573.97.— (21)  Feb.  1,1885;  56  da.;  $12.83; 
$1487.17.  (22)  Sept.  17,  1884;  45  da.;  $7.02;  $1110.38.  (23)  Oct.  12, 
1884;  102  da.;  $21.25;  $1228.75.    (24)  Oct. 8,  1885;  50 da.;  $4.27;  $435.23; 

(25)  No.  1— Mar.  3,  1886;  118  da.;  $14.75;  $985.25.  No.  2— Mar.  3,  1886; 
118  da.;  $10.33;  $689.67.  No.  3— Mar.  3,  1886;  118  da.;  $8.26;  $551.74. 
No.  4— Mar.  3,  1886;  118  da.;  $.93;  $62.27. 

236  .355.— (1)  $6S0.  (2)  §740.  (3)  $372.  (4)  $403.  (5)  $120.  (6)  $240, 
(7)  $1400.  (8)  $540.  (9)  $1181.73-.  (10)  $400.  (11)  $722.63-.  (12) 
$438.33  +  .  (13)  $761.81-.  (14)  $1400.  (15)  $1020.93-.  (16)  $503,69  +  . 
(17)  $3549.70-. 

237  556.— (1)  8%.     (2)0%.     (3)  Aug.  7,  1883.     (4)  :\Liy  18,  1883. 

238  .3oT.—(l)  $806.23.     (2)  $1814.79.     (3)  $6501.37. 

241  .300.— (1)  $206.63.  (2)  $358.58.  (3)  $512.60.     (4)  $594.70. 

244  3(il.—(l)  $330.57.  (2)  $363.44.  (3)  $305.38.     (4)  $344.05. 

240  S(i4.—il)  $493.20.  (2)  $1317.07.  (3)  $719.37.    (4)  $2543.    (5)  $3790.03. 

249  /i6*,5.—(l)  $315.13.  (2)  $520.84.  (3)  $40.80.    (4)  $1017.10.    (5)  $810.25. 

250  (6)  $804.89.     (7)  $3906.55.     (8)  $1573.30.     (9)  $305.15."™»(lO)  $3445.31, 

253  5.V.5.— (2)  $113.     (3)  $1087.50.     (4)  $050.35.     (5)  $876.38-.     (6)  $324. 

254  (7)  $629.63-.— (9)  $19216.13-.  (10)  $3358.75.  (11)  $3681.  (12) 
$15413.00  +  .  (13)  $1553.38-.  (14)  $3935.38-.  (16)  $9849.38-.  (17) 
$3107.38-.  (18)  $3093.50.  (19)  $5859.75.  (20)  $6754.50.  (21)  $0305. 
(23)3'^.      (24)  6g>.      (25)  UlpL      (26)  12l'/c,.    -(21)  1111.     (28)  8^^. 

255  (29)32L'^i.  (31)  103i.— (32)  23?%.  (33)  15|/o.  (34)  83^  (35)  19|;^. 
(36)  131%.  (38)  .^3100.  (39)  $13500.  (40)  $17000.  (41)  $11700. 
(42)  $6900.  (43)  $8400.  (44)  $7000.  (46)  $5000.  (47)  $12000.  (48) 
$15000.      (49)   $13800.      (50)    $3800.      (51)    $32000.      (52)    $10014.38-. 

256  (53)  $502.50.  (54)  85|.— >(55)  150  sh.  (56)  $3305.  (57)  15f  %.  (58)  74 
sh.  (59)  $157.50.  (60)  190^.  (61)  $421.88-.  (62)  $12800,  (63)  34|%. 
(64)  $10145. 

257  56'^.— (2)  $75.     (3)  $70.     (4)  $150.     (6)  87i.     (7)  59^.     (8)  79 J.     (10) 

258  5%.  (11)8%.  (12)6|%.  (14)121%.  (15)  5^%.  (16)  3|%.— (18)  7%. 
(19)  5%,     (20)  3%.     (22)  6%.     (23)  12%.     (24)  $7000;  87^.     (25)  4%. 

(26)  5%  bonds  are  |f%  on  inv.  better.  (27)  $32000.  (28)  7^%.  (29) 
25'J    $4820.     (30)  $13200.     (31)  10§%.     (32)  4%.     (33)  $30000.— (34)  149^. 

(35)  $10000.     (36)   $1125.     (37)  9xV%.     (38)   $1300.     (39)   $8460.     (40) 

109?.  (41)  $67230.  (42)  18  sh.  (43)  $2026.  (44)  $258.  (45)  72j\. 
260    (46)166|,    (47)  4%;  $50.    (48)  $288.75.    (49)2%.    (50)  $5205.    (51)  $370. 

(52)3%.  (53)  $85020.  (54)  $3200.  (55)  $3000.  (56)  $200  gain.  (57). 
201    4%.— (58)  $300.     (60)  89^^.     (61)  92H.    (62)  107-||J-.    (64)  4|| %.    (65). 

6%  bonds  are  1^%%  better.     (66)  5^%. 


NSWEIiS. 


40? 


391.— (2)  $7230.  (3)  $8430.25.  (4)  §3180.  (5)  $1505.03-.  (8) 
$3489.50.  (9)  $1795.80.  (10)  $2400.07-.  (U)  $752.81  +  .  (12)  §492jJ.75. 
(14)  $824.  (15)  $352.  (16)  $7500.  (17)  $130.  (18)  $1200.-^(21)  $120. 
(22)  $1000.  (23)  $720.  (24)  $1200.  (25)  $1824.53-".  (26)  $3530.70  (27) 
$1200.  (23)  $12013.90  +  .  (29)  $239G..80-.  (30)  $5549.81.  (31)  $2112(5.85 +  . 
(32)  $15387.98-. 

.V.Vr.—(l)  $1049.85.  (2)  $3889.  (3)  $1099.42-.  (4)  $3549.92  +  .  (5) 
$011.90-.     (6)  $80.00  +  .     (7)  $1000.77-.     (8)  $300.94-.     (9)  $1523.23-. 

(10)  $730.58-.  (11)  $2301.38-.  (12)  $354.84  +  .  (13)  $428.03-.  (14) 
$759.09-  (15)  $4908.09  +  .  (16)  $009.54  +  .  (17)  $1103.05-.  (18) 
$2211.77  +  .     (19)  $3040.08-.     (20)  $194.09. 

:ii)S.—il)  £1200.  (2)  £500.  (3)  4101  fr.  (4)  1082.37  ir.  (5)  3000  p". 
(6)  44.S  gu.  (7)  1280  m.  (8)  3000  m.  (9)  £1195  17s.  0|  +  d.  (10) 
9505.71- fr.  (11)  18000.20+  gu.  (12)  35097.82+  in.— (13)  £800.  (14) 
£740.     (15)  4888  fr.     (16)  800.93- gii.     (17)  3200  in.     (19)  112.43-;'^. 

(20)  105.15+%.  (21)  89.51-%.  (22)  91.98  +  ;;.  (24)  126.23%.  (25) 
114.70-  %..=— (26)  102.93-  %.     (27)  114.40  +  %  . 

40r.—{l)  $447.60.  (2)  $521.55.  (3)  $1872.50.  (4)  $406.70.  (5) 
$303.75.    (6)134.25.    (7)  $34('.20.    (8)  $177.20.— (9)  $1958.75.    (10)  $0720. 

(11)  $900.  (12)  $07.50.  (13)  $955.50.  (14)  $182.40.  (15)  $406.35. 
(16)  $1409.     (17)  $3465.40.      (18)  $6.44-.     (19)  $385.80.     (20)  $87.15. 

(21)  $15.00.     (22)  $399.     (23)  duty  $409;  exchange  $955.40  +  . 
41.-;.— (1)  $35.     (2)  $27.     (3)  $122.50.     (4)  $227.70.     (5)  $52.29.     (6) 

$131.25.     (7)  $103.34  +  .     (8)  $27.03.    (9)112.50.    (10)  $228.92.    (11)  $210. 

(12)  $3600.35. 

410.— (l)  12  m.  (2)  9  m.  (3)  11  m.  (4)  $1.38.  (5)  98^'.  (6)  $1.13. 
(7),  $1.52.     (8)  rate  6  m.;  A's  taxes  $50.70.    (9)  rate  3^^  on  $100;  B's  tax 

$26.56.— (10)  rate  30^  on  $100;  C's  tax  $47.40.  _-  

42!P.—(l)  $40.50. '^2)  $531^25.  (3)  Eagio  $5294.12-;  Manhattan 
$7941.18-;  Gflobe' $4764.70  +  .'  (4)  Home  $2500;  Esi,ex  $1500;  Howe 
$2000.  (5)  $30;  $37.50.  (6)  $109,375.  (7)  $800;  $1400.— (8)  $1333.33+ ; 
$5000.  (9)  1%:  87J/'  on  $100.  (10)  $300.  (11)U^.  (12)8%;  $400. 
(16)  $^i).  TTTTilSOOO.  (18)  $105. 
(21)  $8000,     (22)  $8501.78-.  (23)  $720. 


205 
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(13)  2%.  (14)  U%-  (15>96f- 
(19)  $3200.  (20)  $12000;  $1200. 
(24)  $520TJ6.08— . 

•i.V,5.— (2)  $7220.85.  (3)  $383. 
(7)  $3010.14.     (8)  $78.30.     (9)  $9 

4:ir.-(l)  7.  (2)  ^.  (3)  4. 
(9)  l     (10)  ?.     (11)  2^.    (12)  5 
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BO.     (4)  $28.34.    (5)  $80.88.     (6)  $147.06. 
20-.— (11)  $2361.75.     (12)  $G1J79.12. 
(4)  3^,.     (5)  I     (6)  V.     (7)  21.     (8)  l 
I.     (13)23.     (14)  7i.     (15)  A.     (16)  5^ 
(5) 


^^?.-(l)  in<f.  (2)  $4.  (3)  7  mi.  (4)  $27.  (5)  $ff.  (6)  $5,125. 
(7)2doz.     (8)  $13.     (9)  $6.     (10)  198  men.     (11)  7  mi.     (12)  8  hr. 

443.— (1)  $1.17.  (2)  $1.35.  (3)  2175  bu.  (4)  $120.  (5)  71b.  tea;  15 
lb.  coffee.  (6)  $10.45.  (7)  135  oranges.  (8)  2190  bbl.  (9)  $9.60.  (10) 
15  sheep.  (11)  $7.20.  (12)  31  lb.  (13)  $1^.  (14)  $246.  (15)  $405. 
(16)  2U  gi.— (17)  7i  ft.  (18)  39  ft.  (19)  22»  ft.  (20)  30  men.  (21)  9 
men.     (22)  A  $900;  B  $600.     (23)  $9000.     (24)  $78.91.     (25)  21  da.     (26) 


281> 
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408  ANSWERS. 

1297    25%.     (27)4min.     (28)  3i  min.    (29)  $15.    (30)  $552.— (31)  1  yr.    (32) 

!  10  da.     (33)  8  da.     (34)  j\.     (35)  4.     (36)  21|  da.     (37)  2990  stones. 

!  (38)  6  men.     (39)  48  da.     (40)  12''.     (41)  144  da. 

299  I      444.— (1)  $7.68.     (2)  32  pages.— (3)  .54  cd.     (4)  $129.60.     (5)  9  hr. 

i  (6)  $1368.50.     (7)  14  half-barrels.     (8)  $59.80.     (9)  $806.60.     (10)  $63.56  +  . 

:{00    (11)9%.    (12)  23  da.    (13)  1430  reams.    (14)  15  ft.— (15)  31  min.  15  sec. 

(16)  77i  da.  (17)  lU  da. 
;501  446.— (1)  18iC.  (2)  90f'.  (3)  71%.  (4)  20  carats. 
:J03  447.— (l)  1  lb.  @  60;  ;  2  lb.  @  70?  ;  1  lb.  @  85>^;  1  lb.  @  W.  (2)  6  lb. 
@  8^ ;  3  lb.  @  9C ;  3  lb.  @  10^.  (3)  1  gal.  of  60%  ;  1  gal.  of  70' ;  2  gal.  of 
75°;  4  gal.  of  90'.  (4)  5  bbl.  @  $6;  1  bbl.  @  $6.50;  1  bbl.  @  $7;  3  bbl. 
@  $8.  (5)  1  gal.  @.  20; ;  2  gal.  @  25^ ;  2  gal.  @  40<'.  (6)  1  gal.  each  of  50°, 
70°,  and  80  ;  17  gal.  of  100'.     (7)  1  gal.  water;  2  gal.  whiskey  @  $1.10; 

1  gal.  @  $1.40;  4  gal.  @  $1.50. 
304        448.— (1)  1  lb.  each  @  50f,  60<?,-80^,  and  4  lb.  @  75^^.     (2)  3  lb.  @20^; 

8  lb.  @  25^;  4  lb.  @  30*^;  12  lb.  @  35,<^;  8  lb.  @  40<^.  (3)  3  parts  |  pure; 
10  parts  i  pure;  2  parts  f  pure.  (4)  3  gal.  of  50%  ;  1  gal.  of  55%  ;  2  gal. 
of  60%  ;  9  gal.  of  70%  ;  2  gal.  of  75%.     (5)  3  chickens;  6  ducks;  3  geese; 

2  turkeys. 
.305        449.— (1)  24  prs.  of  each.     (2)  30  yd.  @  9< ;  1  yd.  each  @  IQf^  and  14^ ; 

15  yd.  @  18''.     (3)  3  lb.  each  @  W  and  17,^^;  8  lb.  @  18;^;  4  lb.  @  21;^;  7 
lb.  @  22,<^.     (4)  30  shares.     (5)  10  each  at  $8  and  $10. 
450.—  (1)  80  bu.  each  @  90^  and  95,«^;  40  bu.  each  @  $1.10  and  $1.20. 

(2)  01  qt.  (3)  100  bbl.  @  $1.90;  20  bbl.  @  $2.25;  10  bbl.  @  $2.50.  (4) 
4  gal.  water;  IG  gal.  nun. 

:$09       458.-0.)   60^'   on   $1;    $10388.40.     (2)   $5299.14.     (3)   Smith   $1800; 

Owens  $1260.     (4)  :Manning  &  Co.  $2931;  Whiting  &  Co.  $1490;  French 

and  Sons  $950.      (5)   Miles   $15579;   Thomas   $6855.30;   Lewis    $3937.50. 

(6)  Devon  $4-588.92;   Heitmueller  $4020.66;   Patrick  $3650.22;   Lackland 
:{10    $3003.21;  Hopper  $2497.32.-— (7)  Jordan  &  Co.  $1499.20;  Henson  $540; 

Smith  &  Son  $.308;  Sinclair  $227.20.      (8)  82(^  on  $1;  Whitney  $5096.30. 
'i  13        4<i  /.— (1)  Perry  &  Co.  receive  $912.86- ;  Steamer  pays  $2262.32  + .    (2) 

314  A  pays  $.369.93;  B  $513.79;  C  $452.14;  D  $308:28;  Ship  receives  $1469.14. 

(3)  $308.27.  (4)  A  receives  $2759.69;  B  $465.36;  Ship  pays  $2810.71;  C 
$87.30:  D  $477.04.     (5)  A  $715.56;  D  $477.04.     (6)  Ship  receives  $115.16; 

315  B  receives  $1326.01;  A  pays  $231.98;  C  pays  $1339.19.^(7)  A  $1785.58; 
B  $1,339.19. 

316  471.— (1)  $6.5.80.     (2)  $60.78.     (3)  $85.44. 
318        472.— (1)  $7.60.     (2)  .$21.     (3)  $115.70. 
320        47'3.—il)  $7S.no.     (2)  .$4:^.80.     (3)  $220. 

r522        480.— (1)  r;  m,,.     (2)  3  mo.     (3)  4  mo.     (4)  4  mo.  3  da.     (5)  5  mo.  2  da. 
323    (6)  3  mo.  9  da.— (7)  .July  5.     (8)  Aug.  20.     (9)  7  mo.  8  da.     (10)  July  19. 

1886.     (11)  4  mo.     (12)  10  mo.     (13)  Sept.  30,  1885.     (14)  Sept.  2,  1884. 
r524:    (15)  July  11,  1885.     (16)  Oct.  8,  1886.^(17)  Oct.  31,  1885.     (18)  July  6, 

1886. 
327        482.— (1)  July  3.  issc.     (2)  M.ar.  1,  1886.     (3)  Apr.  4,  1884.     (4)  Sept. 
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30,  1885.  (5)  $206>-  Feb.  13,  1885.  (6)  Apr.  23,  188G.  (7)  Apr.  8,  1885. 
(8)  July  G.     (9)  Aug.  3. 

4S3.—il)  May  16,  1884  (2)  Jan.  19,  188G.  (3)  May  10,  1886.  (4) 
Sept.  27,  188G.     (5)  Dec.  20,  1885. 

4S4.—il)  May  20,  1886.  (2)  Oct.  29,  1885.  (3)  Dec.  2,  1885.  (4)  Apr. 
17,  1885.^(5)  June  21,  1886.  (6)  Oct.  9,  188G.  (7)  Aug.  9,  1884.  (8) 
July  13,  1885.  (9)  May  18,  1885.  (10)  July  1,  1886.  (11)  Mar.  28,  1885. 
(12)  June  3,  1884. 

4S7.—(l)  July  18.  (2)  July  2,  1883.  (3)  Dec.  10,  1884.  (4)  Jan.  5, 
1885.  (5)  Sept.  1,  1883.— (6)  Oct.  2G,  1884.  (7)  Dec.  12,  1886.  (8)  Sept. 
30,  1884.     (9)  Aug.  30,  1883.     (10)  Jan.  18,  1885. 

4S9.—(1)  May  2,  1886.  (2)  Oct.  7,  1885.  (3)  Feb.  6,  1886.  (4)  Dee. 
28,  1885.  (5)  May  20,  1886.  (6)  July  30,  1884.  (7)  Apr.  12,  1886.  (8) 
May  25,  1885.  (9)  Apr.  6,  1885.  (10)  Aug.  20,  1886.^^(11)  Apr.  28,  1884. 
(12)  July  16,  1885.  (13)  Apr.  7,  1886.  (14)  Aug.  4,  1884.  (15)  Juno  22, 
1882.^(16)  Aug.  3,  1884.  (17)  Oct.  21,  1884.  (18)  Jan.  11,  1885.  (19) 
Jan.  5,  1884.  (20)  Oct.  12,  1882.^(21)  June  20,  1884.  (22)  Oct.  12,  1885. 
(23)  Nov.  25,  1884. 

4U1.—(1)  Net  proceeds,  $2917.10;  equated  date.  Mar.  16,  1884.  (2) 
Net  proceeds,  $1881.65;  equated  date,  Apr.  8,  1884.  (3)  Net  proceeds, 
$10364.11;  equated  date,  Oct.  15,  1883.  (4)  Net  proceeds,  §7365.48; 
equated  date,  Apr.  24,  1886.  (5)  Net  proceeds,  $2798.93:  equated  date. 
June  8,  1886. 

403.— (1)  $299.42+.  (2)  $428.86.  (3)  $2260.48.  (4)  $1440.14.  (5) 
$604.43. 

/i01.—(l)  $4024.34.  (2)  $5222.10.  (3)  $7013.13.  (4)  $3998.91.  (5) 
$6641.10.  (6)  $1881.25.— (7)  $2935.  (8)  $8430.15.  (9)  $6129.20.  (10) 
$989.  (11)  $11870.70.  (12)  $3109.50.  (13)  $13548.31.  (14)  $15505.92. 
(15)  $24:^.24.  (16)  $2158.76.  (17)  $3741.62.  (18)  $255  30.  (19)  $25000. 
(20)  $8980.50.  (21)  insolvent  $1500.  (22)  capital  Jan.  1,  1887.  $2406.95; 
gain  in  1886  $3906.95.  (23)  net  gain  $2S!25.— (24)  $3380.  (25)  $499. 
(26)  Will  $10000;  Meyers  $6000.  (27)  Wells  $7195.20;  McCoraas  $4796.80. 
(28)  Devon  $10000:  Oreen  $6000.  (29)  Insolvency  at  commencing— Waite 
$2000;  Foley  .$2000;  Wiley  $1000;  ci.pital  at  closing— Waite  $1593;  Folev 
$1593;  Wiley  $2593. 

.50:^.— (1)  Langworthy  $2100;  Shinier  ,$2400:  Dickinson  $2700.  (2) 
$870;  $1020;  $1260.  (3)  Hodges  $1280;  Creel  $994.— (4)  Herrel  $2325.55; 
Bell  $2099.45.  (5)  Russell.  $21592.94;  Florence  $18657.06.  (6)  Barnette 
$4500;  Brown  $8600.  (7)  Reid  $26647.06;  Haines  $22352.94.  (8)  Joyce 
$1200;  Arnold  $900. 

.TO.?.— (1)  A  $4998.09;  B  $4266.67;  C  $3535.24.  (2)  A  $3566.71;  B 
$3713.29.  (3)  W^ilson  $1758.93;  Holmes  $1687.50;  Farr  $1553.57.  (4) 
Harvey  $1900;  Roberts  $2225;  Williams  $875.  (5)  A  $4233.05;  B  $5016.95. 
(6)  Merritt  $2029.75;  Reeves  $3970.25. 

,504.— (I)  Cross  $15708.43;  Davies  $11091.57.  (2)  Gould's  interest  in 
firm   $17355.13;    Hunter's   indebtedness   $989.60;    Nichols   receives  from  j 
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363  I  Hunter  $515.20.  (3)  Hemdon  $13291.10;  Xewman  $5597.74;  Dulin 
$9211.16.  (4)  Horn  $19920.36:  McLane  $13479.64;  Horn  $1860.36;  Mo 
Lane  $13539.64  (5)  Hixon's  insolvency  $1534.01 ;  Memtfs  capital  $666.19 ; 
Ficketfs  insolvencj-  $2032.19.  (6)  Smith  $912.78;  Harrison  $793.69;  Yeat- 
man  $633.53.— (7)  Whitney  $920;  Xorman  $1120.  (8)  White  $21010; 
Moore  $34580.— (9)  $5130.  "(10)  net  loss  $2358.62 ;  A  $4685.69 ;  B  $6314.69 ; 
sales  $1695.55.  (11)  at  commencing,  each  $331.69^;  Hale's  cap.  at  closing 
j  $476.66;  Greer's  $1111.67.  (12)  Scott  $11703;  Gordon  $11363;  Hall  $575. 
5GO  I  (13)  $7620.56.  (14)  Mackenzie  to  pay  Sonn  $262.  (15)  net  gain  $3018; 
agent  owes  firm  $22826. 

r*17.—{9)  $8934.99;  gain  $93499.  (10)  $1741.33.  (11)  balance 
$6243.52:  loss  $2256.48.  (12)  $1162.50.  (13)  $752.33.  (14)  $1731^.93. 
(15)  $26989.75.— (16)  $875.—  (17)  $6037.50.  (18)  $118.75.  (19) 
$12126.34— (20)  $150. 

518.— {I)  57.     (2)  57.     (3)  52.     (4)  638.     (5)  574     (6)  664.     (7)  6949. 

(8)  6739.      (9)    8664781780.      (10)   103685041.      (11)   1147421109.      (12) 
11599992904 

519.— (1)  $14542.93.     (2)  $3639.58.     (3)  $802449. 

520.-0.)  $572.  (2)  $792.  (3)  $396.  (4)  $583.  (5)  275  rd.  (6)  198 
mi.     (7)  $176.     (8)  $891.     (9)  $297.     (10)  $495.     (11)  $374     (12)  $682. 

521.— (1)  $56496.  (2)  $799018.  (3)  $5663152.  (4)  $410091.55.  (5) 
$453952.95.  (6)  $36033.25.  (7)  $530895.75.  (8)  1043606.30.  (9)  $167 
625.15. 

522.— {V)  $139510.50.  (2)  $14780475.  (3)  $158283.30.  (4)  $131011.65. 
(5)  $452339.40.  (6)  $754503.75.  (7)  $15152465.  (8)  $238939.80.  (9) 
$2843423. 

52S.—{1)  $114007.20.  (2)  $10598.90.  (3)  $10617.88.  (4)  $16656.30. 
(5)  $46457.10.  (6)  $22464  (7)  $14677.76.  (8)  $10111.04  (9)  $155129.25. 
(10)  $155322.15.     (11)  $7473.24     (12)  $3216.90. 

524.— (I)  $525.  (2)  $756.  (3)  $384.  (4)  $810.  (5)  $5400.  (6)  $900. 
(7)  $13000.  (8)  $14700.  (9)  $7200.  (10)  $1600.  (11)  $630.  (12)  $12600. 
(13)  $1200.     (14)  $1200.     (15)  $320.     (16)  $1200. 

525.— 0.)  $247715.70.  (2)  $243540.  (3)  $60226835.  (4)  $1087638.75. 
(5)   $5209451.52.       (6)    $131602.24      (7)    $40102686.72.       (8)    $167186.2-5, 

(9)  $10149180.80. 
526.— (l)  $424575.     (2)  $84770.     (3)  $733779.50.     (4)  $26863.20.     (5) 

$830062.74     (6)  $526.32.     (7)  $981088.     (8)  $9603.     (9)  $1007010. 

527.— (Xi  $1296.  (2)  $1764.  (3)  $3136.  (4)  $7225.  (5)  $5476.  (6) 
$8649.  (7)  $6724  (8)  $4096.  (9)  $1444.  (10)  $361.  (11)  $12769. 
(12)  $14884 

52S.—0.)  $3024.  (2)  $2204.  (3)  $1281.  (4)  $2176.  (5)  $3999.  (6) 
$1776.  (7)  $2975.  (8)  $3744.  (9)  $1581.  (10)  $4784  (11)  $12144. 
(12)  $10125.     (13)  $11169.     (14)  $12325.     (15)  $11204     (16)  $11856. 

52.9  _(i)  §3074  (2)  $5925.  (3)  $1088.  (4)  $6885.  (5)  $4288.  (6)  $575. 
(7)  $342.     (8)  $1968.     (9)  $8556.     (10)  $4030.     (11)  $6972.     (12)  $2860. 


ANSWERS. 

530.— (1)  $625,  (2)  $4225.  (3)  $2025.  (4)  $7235.  (5)  $1225.  (6) 
$5625.     (7)  $3025.     (8)  $13225. 

531.— (1)  $7216.  (2)  §5r.21.  (3)  $3024.  (4)  $9024.  (5)  $621.  (6) 
$2009.  (7)  $625.  (8)  $1224.  (9)  §11021.  (10)  $221.  (11)  $9016.  (12) 
$13216. 

532.— (1)  $2436.  (2)  $4875.  (3)  $1599.  (4)  $4896.  (5)  $4851.  (6) 
$4875.  (7)  $8064.  (8)  $2491.  (9)  $8019.  (10)  $14384.  (11)  $12036. 
(12)  §9964. 

533.-il)  $35tV  (2)  $55^.  (3)  $16j»i.  (4)  $38tV.  (5)  $33J.  (6) 
$39^.     (7)$30i.     (8)  $56^.     (9)  $72^. 

534.— (1)  $90f.  (2)  $112/..  (3)  $160/5.  (4)  $3391.  (5)  §.102.  (5) 
$368UV  (7)  $16.25^3,.  (8)  $650.\.  (9)  $.28|.  (10)  $.72iJ.  (11)  $.42^. 
(12)  $"i52/t. 

555.— (1)  $276.  (2)  $800.  (3)  $929i.  (4)  $950.  (5)  $2552.  (6) 
$5952.  (7)  $1422.  (8)  $2100.  (9)  $3363.  (10)  $3040.  (11)  $1692. 
(12)  $6989. 

556.— (1)  $.232.  (2)  $.45.  (3)  $36.  (4)  3.5  times.  (5)  $5.12.  (6) 
$.1305.     (7)  $10.18.     (8)  $61.20.     (9)  $77.60. 

537.-(l)^i     (2)^^     (3)^.     (4).^.     (5);^.     (6)i^„.     (7)i?.. 


It 


(8)   °^.     (9) 

ode  uuc 

55.9.— (1)   $4.25.     (2)    $1.     (3)    $12.50.     (4)   $1.25.     (5)   $17.50.    (6) 
$1.80.     (7)  $5.52. 
•540c— (1)  $3.50.  .(2)30/.     (3)91*'.     (4)  50i*.     (5)70/.    (6)  $9. 
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